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Abstract 
 This project looks at the Introduction to Robotics course at Worcester Polytechnic Institute. The 
Introduction to Robotics course previously had no kind of comprehensive textbook; this project 
investigated the potential effects an e-textbook would have on the course. The project consisted of six 
surveys, a focus group, and six interviews with past and previous instructors. Many of the results 
showed topics or features that would further improve an e-textbook. Some of the questions were asked 
with the goal of determining the effect of the existing chapters but many results were inconclusive. This 
project concludes with some recommendations for future project groups such as future groups working 
more closely with current course staff. 
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1 Introduction 
 Worcester Polytechnic Institute mainly offers classes in the traditional format, with professors 
teaching topics using lectures in class and problem assignments as homework. This idea as the model 
classroom environment is becoming more and more controversial as student learning styles become 
better understood and/or change with time. Many theories suggest this format caters to only a single 
learning style that many students do not benefit from. Studies have shown that an inverted classroom 
model may benefit students of more varied learning styles, making class material more accessible. In an 
inverted classroom, students teach themselves the concepts of the course through supplementary 
materials, such as prerecorded lectures or reading textbooks, on their own out of class. Class time is 
then used to field student questions, review related assignments, and hold activities or labs. It is 
suggested that this classroom model is more beneficial to students in the long run. This new structure 
provides a perfect place for e-textbooks and multimedia texts. 
For this type of classroom to be successful, many materials must be designed for students to 
choose between in order to learn. An electronic textbook (e-textbook) would serve as one of many such 
materials if the Introduction to Robotics (RBE 1001) course at WPI were to adopt an inverted learning 
style. The goal of this project is to determine what makes e-textbooks attractive, easy to use, and 
beneficial to students, as well as students’ learning from them. The book will be provided by an MQP 
project group, with this IQP acting as assistant in the development of multimedia/interactive elements 
and hosting methods. 
This e-textbook will be provided to students, providing a test group for evaluation. They will be 
introduced to the book through at least one class assignment and will be encouraged to use it 
throughout the rest of the term. In order to gauge learning, students will be surveyed at various points 
in the term. Survey results will then be evaluated in comparison to a control group of students. Further, 
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to determine any knowledge gaps, possible improvements, or other design and production choices, the 
project team will conduct a focus group of students who have previously taken the Introduction to 
Robotics class. Overall, this project aims to improve the Introduction to Robotics experience for current 
and future students by gathering and analyzing feedback on a new type of supplementary material. The 
long-term goal of the study would be to provide the impetus for a rework of the current course 
structure so that the course can move into an inverted learning format. 
  
3 
 
2 Background Research 
 This IQP looked at integrating an electronic textbook into WPI’s Introduction to Robotics course. 
In the future, there are intentions of using the textbook to help create an inverted learning environment 
in the class. In order to fully integrate the e-textbook, the project had to look into key components of 
electronic textbooks and their role in the college classroom setting. Further, this section looks into 
multimedia features and how to integrate them to enhance student learning. Next, this section looks at 
how to incorporate and host such an e-textbook such that it is accessible to all students. Finally, this 
section looks at the theory behind effective survey design so that the project group could effectively 
evaluate the template chapters introduced to the class. 
2.1 Electronic Textbooks 
            With students becoming more attracted to new technology for learning and research(Daniel & 
Woody, 2013), electronic textbooks may well be the next big step for classrooms to take. Souza and 
Bingham (2006) assert that it is possible to easily implement technology to substantially improve the 
communication between instructors and students, which is vital to the education process. Many studies 
have been conducted on student reactions and learning with electronic textbooks (Bode, 2013; Bossaller 
& Kammer, 2014; Daniel & Woody, 2013; Luik & Mikk, 2008; Miller, Nutting, & Baker-Eveleth, 2012; 
Rockinson-Szapkiw, Courdoff, Carter, & Bennett, 2013; Souza & Bingham, 2006) and almost all of them 
point towards students preferring the features, accessibility, attractiveness, or mobility of electronic 
textbooks. Many of these characteristics were, in turn, connected to knowledge acquisition by students 
of all achievement levels (Luik & Mikk, 2008). 
            Electronic textbooks are most strongly recommended for courses that are quantitative, such as 
math or science, and undergraduate or introductory level(Bossaller & Kammer, 2014). However, given 
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the potential discrepancies in skill levels among peers in a mid-sized introductory college course, an 
electronic textbook would have to appeal to as many of the students as possible. A 2008 study 
conducted by Piret Luik and Jaan Mikk involved students of different achievement levels learning with 
electronic textbooks. The study concluded that for high-achieving students, textbooks were a learning 
tool; high-achievers would work to understand the material presented. Contrariwise, low-achieving 
students were concerned with memorizing the material; further, low-achieving students’ success was 
correlated with the number of “important terms” presented. For both groups of students, interactive 
examples were beneficial to learning and understanding (Luik & Mikk, 2008). 
            Implementing an electronic textbook into a class may not be as simple as swapping out the print 
version for the electronic version (Bossaller & Kammer, 2014). One of the most important stages of 
incorporating a new electronic textbook into a course, according to Bossaller (2014), is the developing 
stage. In this stage, instructors must consider whether to integrate assessments and other electronic 
resources for students. As a general finding, students are initially enthusiastic about features like 
interactivity, but they may lose interest as the course advances (Bode, 2013). Something else for 
instructors to consider when integrating an electronic textbook into a course is the use of examples and 
feedback to be accessible. Daniel and Woody (2013) found that students found research and examples 
to be useful when presented in an electronic textbook. Both Bode (2013) and Daniel and Woody (2013) 
found that higher learning and conceptual understanding were correlated with interactivity and 
interactive examples. 
            Electronic textbooks have also been found to help improve student engagement and learning 
when they are available in a mobile setting (Kissinger, 2013). Electronic textbooks need to be available 
on as many mobile devices and platforms as possible. Kissinger goes on to state that it is especially 
important that all content and functionality is as close to uniform as possible between devices. Students 
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reported that having a fully mobile electronic textbook resulted in them feeling empowered and in 
control of their learning. Further, Kissinger’s study revealed that students attributed their improved 
understanding of course materials to the fact that they could use their electronic textbook to study or 
work wherever they felt most comfortable rather than being limited to working in environments that 
they could not control. 
2.2 Inverted Learning 
While understanding the benefits and drawbacks of an inverted learning classroom is not one of 
the main goals of this IQP, they are worth discussion. After all, if the e-textbook is to reinforce an 
inverted classroom in the future, the implications of doing so must be known. 
The inverted learning model proposes that traditional in-class activities such as lectures are 
instead done out of class. Similarly, the projects and homework that are traditionally done out of class 
are in turn pushed into class meeting periods. This class structure is gaining popularity both in the nation 
as a whole and at WPI, particularly for use in the RBE 1001 Introductory Robotics course. A difference in 
student learning styles and the inverted classroom’s emphasis on collaborative work are among the 
justifications. However, students have become accustomed to structure, and care must be taken to 
largely maintain it. An inverted classroom could work for RBE 1001 due to the flexibility and naturally 
collaborative environment that the structure provides, but caution should be taken as it could fall victim 
to many student learning barriers including unreasonable time requirements and student confusion. 
One of the major reasons the inverted classroom is so attractive is the variety of learning 
methods that work best for individual students. The Myers-Briggs Type Indicator (MBTI) is a test used to 
gauge personality types, based on four areas of one’s personality. According to information compiled by 
Lage, Platt, and Treglia (2000), introversion vs. extroversion deals with a student’s relation to the world 
as a whole. Thinking vs. feeling leads to different decision making. Judging vs. perceiving are two ways of 
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evaluating one’s environment. Sensing vs. intuitive students process information differently. Matching 
professors and students based on their MBTIs leads to more effective learning. 
The processing of information via sensing vs. intuition is of particular note due to the many ways 
students take in and process information within these two broad categories. Lage et al. suggests that 
people can be further broken up into assimilators, convergers, divergers, and accommodators. 
Assimilators and convergers think of things abstractly, whereas divergers and accommodators think of 
things in terms of real experiences. Convergers and accommodators like experimentation to learn, while 
divergers and assimilators prefer contemplation. It follows from these many ways of processing 
information from the world that people also have differing learning styles. Dependent learners need 
direction; Independent learners work best when left alone; and Collaborative learners work most 
effectively in teams (Lage, Platt, & Treglia, 2010). 
A one-size-fits-all style of classroom is not the ideal environment for learning due to the many 
differences students have in terms of personalities and learning styles. This is exactly why the traditional 
classroom has lost ground to the inverted classroom; the former is unyielding and mostly non-
customizable, whereas the latter inherently provides options suited to different student learning styles. 
Ideally, students learn in an environment that “is customized, provides immediate feedback, is 
constructive, motivates students to persist, and builds enduring conceptual structures”(Gannod, Burge, 
& Helmick, 2008). In a well-constructed inverted learning environment, learning materials such as videos 
or PowerPoint lectures can be watched as many times as necessary. Class time is used for discussions, 
questions, and activities, allowing for instant feedback and ability to apply learned ideas. Many varied 
learning options are present and class time reinforces the concepts students need to know. 
The central benefit of the inverted learning environment, then, is that of options. Many 
different learning styles can be catered to naturally by providing students with options to learn 
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independently; these may include podcasts, video lectures, PowerPoints, plain text, or even an 
electronic textbook (e-textbook) that students can investigate independently to learn the class material. 
Studies agree that multimedia and interactive elements are key to the success of inverted classrooms - 
both of which a well-designed e-textbook could provide (Lage et al., 2010; Strayer, 2012). All of these 
options presented to students must be hosted properly and be easily accessible. If done incorrectly, 
website architecture could detract from the learning experience, requiring explanations and time taken 
out of class periods (Lage & Platt, 2000). WPI’s Blackboard system provides the perfect solution to this 
hosting problem; clearly delineated spaces make information easily accessible and most classes require 
use of the system. A dedicated website would likely also work. 
Participation is a key to group projects and collaborative learning, both of which are emphasized 
in WPI’s own Introduction to Robotics course. Group work is integral to the proper inverted classroom 
as well. An introductory statistics course experiment revealed that, while many students never felt 
entirely comfortable in an inverted classroom, “within this environment...students saw the value of 
cooperation and a group learning approach as they came together to help each other complete the 
course” (Strayer, 2012).Collaboration naturally followed from the students’ shared goal of learning. A 
focus group run after the course saw many students who agreed that explaining to others reinforces the 
class teachings for both the confused student and the one explaining the material (Strayer, 2012). 
Not only is the inverted classroom more stimulating for students, but the instructor is also more 
active in student learning. Class materials take a large amount of time to produce, but instructor 
preparation time per class is much less than in the traditional classroom (Lage & Platt, 2000). Student 
interaction during class time is put on a pedestal; active learning activities are engaging to both the 
instructor and the students; and even guest speakers can be involved during class time if desired 
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(Gannod et al., 2008). While traditional classrooms are usually home to lectures day after day, the 
inverted style sees new activities every day for everyone in the classroom, instructor included. 
All of the benefits inverted learning has to offer assume carefully orchestrated and tightly 
interwoven integration between the out-of-class and in-class segments of the course. Structure should 
be maintained, and out-of-class materials must have a clear link to in-class activities. Additionally, the 
time requirements on students must be taken into account. If these considerations are ignored, student 
discomfort, difficulty making important connections between concepts, and other barriers to learning 
will result. 
First and foremost, the inverted learning style may lead to a perceived lack of structure and 
resulting confusion from students if it is done poorly. One of the successes of the traditional classroom 
hinges on the fact that students generally know what to expect out of a class period every day. Since the 
daily structure is consistent, slight changes to activities are more tolerable. However, in an inverted 
classroom, students never know what to expect and are always “on edge” (Strayer, 2012). This pervasive 
discomfort plagues the inverted learning style, as students are forced to be the masters of their own 
learning. While some students thrive, others do not know where to focus their efforts with so many 
learning options and activities made available to them. It is possible that nothing can eliminate this 
discomfort with the exception of experience, but some additional direction by the professor may help 
ease it. 
 The problem is further exacerbated if the out-of-class components of the course are not 
seamlessly linked to the in-class ones. It takes a lot of effort to make connections between in class and 
out of class learning because it already takes effort to learn the material at home. In the traditional 
classroom, the out of class component, such as homework, usually look just like what is explained in 
class and are solved as such, removing this difficulty. Further, Strayer (2012) notes that the in-class and 
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out-of-class components explaining concepts differently sounds good in theory, but the lack of focus in 
the inverted learning environment means learning from both and connecting them in your head does 
not work in practice (Strayer, 2012). 
 Instructors may not anticipate how long it takes students to fully understand class material, in 
addition to assigned work or labs. The inverted classroom may not be the ideal structure for an 
introductory course, as introductory course students may not yet have deep interest in the subject 
matter of the class. Therefore the students may not take as much interest or time in learning class 
material. Lack of interest in a subject clearly inhibits the ability of the disinterested student to still learn 
it. A student in advanced courses likely has more interest in the subject of the class, or at least needs to 
be more invested in it. Introductory classes often serve as first exposure, and a frustrating or unclear 
class structure is not conducive to further interest (Strayer, 2012). 
 An inverted classroom for an Introduction to Robotics course at WPI could certainly work, but 
great care must be taken to avoid the easy-to-overlook problems that may cripple it. Most inverted 
learning studies suggest more activities in class as opposed to out of class - this is the cornerstone of the 
style, after all. As stated above, however, the inverted learning style already walks a thin line as an 
introductory course solution. The RBE 1001 course at WPI already integrates weekly labs that routinely 
require more than the given two-hour lab period to complete. These labs, on top of students having to 
teach themselves the class material, may prove unsuccessful in practice. Perhaps greatly shortened labs 
would suffice; a more extreme solution would place the labs within the actual class periods of the 
course, being done piecewise as relevant concepts are learned at home. 
 The current class structure could still be largely maintained if the inverted style were tailored 
slightly to fit the unique situation at WPI. Student discomfort with varied activities could be eased with a 
less radical approach to inverted learning, such as a structure where multiple methods of learning 
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outside class are present, “but [that] still includes regular 30-min lectures followed by 30 min of learning 
activity with homework out of a book” (Strayer, 2012). This would allow for fewer burdens on the 
student to learn class material, with the benefit of students having more time for other classes. 
 Other minor changes may need to be implemented regardless of how the lab/out-of-class 
structure is constructed. For instance, the current class size of 60 students may need to be lowered 
significantly unless TAs and SAs are employed as “instructors” during class time (Lage et al, 2000). One 
of the benefits the inverted classroom provides is greater instructor-student interaction, but as class 
sizes increase, there is a decrease in the one-on-one time instructors have with students. Unless student 
assistants and teaching assistants take on a greater role in the teaching of students, high class 
populations are unrealistic for favorable student learning outcomes. A much easier to implement 
change comes in the form of class assignments. The traditional classroom usually employs a low number 
of assignments that have high depth per assignment. An inverted classroom would benefit from a high 
number of assignments that have low depth per assignment (Gannod et al., 2008). With a low number 
of concepts covered per assignment, students know exactly what concepts to apply to solve problems. 
Students can comprehend and put these concepts into practice more often. If the goal of assignments is 
to help students learn more efficiently, the best technique is to have a large number of focused 
assignments. 
 Some of the suggested changes to the Introductory Robotics course at WPI are easier to 
implement than others. The number of assignments or a slightly less extreme inverted learning style 
classroom could be implemented just before the start of a term; changes to lab structure would take a 
much longer time. It is possible that the less complex ideas could be implemented in the near future, 
“easing in” the course to an inverted structure instead of radically changing the course all at once. The 
necessary website architecture already exists and is ubiquitous to WPI students, making class materials 
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easily accessible. Many options that students can use to learn the material at their own pace would be 
and already are hosted using this platform. The focus of this project, the e-textbook, is but one of the 
options students could use to facilitate learning. Its combination of familiar plain text, multimedia, and 
interactive elements may prove engaging to students as they teach themselves the course material out 
of class, and may even assist in labs. Options are necessary for a successful inverted classroom, and an 
e-textbook is an essential construct to this end. 
2.3 Multimedia 
By using newer technologies, more effective student learning may be accomplished with 
multimedia materials as opposed to the outdated marker and whiteboard. Multimedia is a much more 
accommodating source of student learning than auditory-only professor lectures and visual-only 
textbooks. Multimedia may be more efficient and effective for student learning than traditional 
methods of teaching because it caters to more learning styles. 
 Some people are stronger in some learning styles than others. As found in the Felder-Silverman 
learning model, there are many different learning types, split into four categories similar to that of a 
Myers-Briggs Type Indicator. However, instead of focusing on a personality, the Felder-Silverman 
specifically focuses on learning styles and traits. There are four different categories of learning 
encompassing sixteen different learning styles that must be accounted for in order for students to learn 
more effectively. The four categories are sensing or intuitive, visual or verbal, active or reflective, and 
sequential or global. People fall into spectrums within each category, meaning that one type of teaching 
(such as the traditional model) inherently cannot be effective for all students (Felder & Spurlin, 2005). 
In a traditional classroom, instructors usually write proofs and explain them, or lecture on 
topics. This teaching style seems logical, benefiting students as possible by not focusing in any great 
detail on visual, auditory, or tactile learners. However, this inclusiveness by neutrality only hampers 
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learning for the majority students. The Information Delivery Theory of Multimedia hypothesized by RE 
Mayer hypothesizes that people of different learning strengths will benefit more overall when topics are 
presented via multimedia methods (Mayer & Moreno, 2002). Mayer (2002) supported these arguments 
with two principles validated through testing: The Modality Principle and the Redundancy Principle. 
These principles are closely related and together state that when animation and narration are used 
together, a student will learn and remember better. However, less really is more. The addition of on 
screen text to narration and animation actually decreases what will be learned from a piece of 
multimedia. 
This is due to the idea that humans have certain pathways for learning. On the theory of 
multiple pathways, Mayer (2002) believes there are different “lines” or pathways through which our 
senses communicate with our brain. Each line has its own separate “bandwidth.” These separate 
channels, phonological-auditory and visual-spatial, allow for the brain to receive more information in 
parallel. For example, trying to learn by drawing from two streams of visual information, such as 
animations with text, is ineffective because they must use the same pathway to the brain, and the 
bandwidth of each pathway is limited. However, learning by drawing from two different types of 
information, such as animations (visual) with narration (auditory), is more effective because these forms 
of information use different pathways to the brain. Adding subtitles to the narration would decrease the 
effectiveness of learning because the subtitles and animations are both types of visual information that 
must “compete” to be deciphered and understood (Mayer & Moreno, 2002). 
Mayer (2002) states in order to enhance memory of knowledge, the knowledge must be 
applied, and by the use of two channels, the auditory thought process and visual thought process must 
relate to each other. In order to make connections, the knowledge being learned is applied further, thus 
enhancing memory and understanding of the material being learned. This theory was named the 
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Cognitive Theory of Multimedia. This mixing of visual and auditory memories and cognitions brings the 
learner into an active state of mind rather than just sitting back and taking in information (Mayer & 
Moreno, 2002). 
However, multimedia brings more than just visual and auditory learning together when used 
properly. Multimedia can bring the user into the learning experience by allowing interaction, creating an 
environment where the user actively engages in their learning process through problem solving. This 
effect creates more networks that interact within the brain. With more networks being created as one 
learns, the better their retention of the topic will be and the better their ability to apply the topics and 
ideas (Baddeley, 2000). 
2.4 Mobile Devices 
Mobile devices have become ubiquitous. Almost all students have laptops, and smartphones – 
phones with Internet connectivity, high-resolution displays, and app capability – are also extremely 
common. Other industries have recognized the capability of mobile technology, and have utilized it to 
improve the way they work. 
Education, so far, has only dabbled in mobile technology. Studies have been conducted on 
alternative classroom styles which utilize out-of-class activities, sometimes to be completed on-the-go 
with smartphones. Although the exact numbers for the current cohort at WPI are unknown, based on an 
older study, it can be surmised that nearly every student has a laptop and smartphone (Nelson, 2008). 
As such, the ability to use an e-textbook on mobile devices is of particular interest. 
The current barriers to mobile technology in education have been identified as protection of 
intellectual property and portability (Nelson, 2008). Digital copyright can be enforced through 
proprietary software, but this decreases the portability of the technology. E-readers, tablets, and 
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smartphones often have limited capabilities and smaller storage space compared to laptop or desktop 
PCs, making different publisher-specific software packages for every e-textbook implausible. 
Alternatively, the e-textbook could be made extremely portable (e.g. as a PDF), but then it becomes 
difficult to protect intellectual property. PDFs can easily be downloaded and redistributed without 
publisher knowledge, making the information contained within hard or impossible to protect. 
From the consumer side of the textbook, both professors and students have raised concerns 
with distraction. Tossell et al. (2014) conducted a study in which they gave iPhones to 24 students who 
had never had a smartphone before. They found that though the students predicted a positive impact 
on their education, they actually were a distraction. This is an example of an unregulated use of mobile 
technology. When integrated into the classroom environment, mobile devices can help learning happen 
in informal environments. Gikas and Grant (2013) interviewed students who had been in classes that 
utilized mobile technology, and they found students who were readily engaged in the learning outside 
the classroom. Having a mobile e-textbook can help students as they access information in all contexts 
(Kissinger, 2013).  
Mobile learning is exceedingly useful to students as learning occurs in both formal (classroom) 
and informal contexts. The mobile platform allows instant access which grants the student context to 
their learning if they choose to access the e-textbook outside of the formal environment. However, 
precautions must be taken before integrating mobile devices into the classroom, since these devices 
have the potential to detract from educational experiences. 
2.5 Survey Design  
Survey design is perhaps the most important part of creating a successful survey. Carefully 
choosing questions and paying attention to how they are worded can help affect how useful the results 
are. There are several basic design concepts that go into creating an effective survey; each of them 
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discusses a different aspect of survey design such as question content, question style and survey 
formatting. 
2.5.1 Relevance and Accuracy 
 The key to creating an effective survey with useful results is to know the overall goal of the 
survey and the objectives of each question before survey production begins (Systems, 2014). If a 
question – or attaining a specific answer to a question – is important, it will be more beneficial for the 
possible answers to reflect that specificity. Further, answers to any type of survey question may be 
affected by the wording, style or sequence of questions as well as the question types. Therefore, if a 
specific question has a critical goal in the overall research or project, that question should be placed, 
formatted, and worded strategically in order to get the best possible answers.  
2.5.2 Question Style 
 Question style is one of the keys to survey design because it helps to eliminate confusion and 
create the most streamlined survey without losing quality of content. Studies show that survey 
participants may not complete a survey if the questions seem too long, confusing, or irrelevant 
(Systems, 2014). One way to help achieve this is to write legible, relevant questions. Students should not 
have to think critically about the question to be able to infer meaning. Along the same lines, questions 
should avoid hypotheticals so as to further help eliminate student confusion.  
 Another design concept that falls under question style is the design and layout of category 
questions. According to Creative Research Systems (2014), grid-like questions with categories are best 
utilized with five to nine options. Less than five options may not be able to cover the full scope of 
answers and more than nine options may be overwhelming to participants. Another key concept 
included in this is whether or not to include a neutral answer (i.e. having an odd number of answers 
versus an even number of answers). A neutral answer may be important for some questions but it may 
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also skew data if participants use it to simply avoid answering questions. It may be a good design 
practice to include “not applicable” or “no response” answers whenever offering a neutral answer so as 
to better understand the answers given.  
2.5.3 Layout 
 The layout of a survey is an important aspect that may be often overlooked (Iarossi, 2006). 
There are several concepts that build into having a strong format. First, the survey designers should pay 
attention to identification of sections and questions as well as number and spacing. Participants should 
be able to easily navigate a survey or be clear about where they are in a survey in case they need to 
jump around or come back to a question. Second, all surveys and different question formats should 
include instructions so that users are not confused. User confusion may affect their ability to answer a 
question or their willingness to complete the survey entirely. Finally, using different fonts or symbols to 
emphasize key words is intended to help participants find the important information in the question 
without too much effort. 
2.5.4 BOSS 
 BOSS (Brief, Objective, Simple, Specific) is an acronym designed by Giuseppe Iarossi that 
encompasses some main ideas behind survey design. According to Iarossi (2006), an ideal “brief” 
question should consist of less than 20 words and three commas. The idea for this is to find the shortest 
way to ask a question without losing meaning. Objective questions avoid leading participants to certain 
answers or suggesting one answer over others in any way. According to Iarossi (2006), simply giving 
certain options and neglecting others in a survey may influence answers. In order for a question to be 
objective, it should give equal weight to all answer options and should never withhold information. 
Questions should also be simple; these questions should avoid jargon and double negatives. In addition, 
for questions to be considered simple, they must keep definitions for certain keywords or phrases the 
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same throughout the entire survey. Finally, according to Iarossi (2006), questions will get stronger 
responses if they are specific; this means the question avoids indefinite words or asking particularly 
subjective questions. Further, the survey should always account for the ability, or lack thereof, of the 
respondent to answer the question and the answers should reflect this accordingly (Iarossi, 2006). 
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3 Methodology 
This section discusses the goals and processes used during this project. The outline of work 
throughout the academic year is also in this section. Background research, survey development, and 
proposal writing took place in A-Term. Survey development continued into B-term in addition to 
surveying the control group. In C-term, the test group was surveyed and the results will be compiled 
from B-term. During D-term, all results were compiled and analyzed. Finally, this section discusses how 
the results were analyzed. 
3.1 Project Goals 
The Introduction to Robotics e-textbook was a joint development by the 2014-15 MQP group 
and the 2014-15 IQP group. For the sake of clarity, the responsibilities of each must be clearly 
communicated. The MQP group was focused on developing the e-textbook in regards to the writing 
style and the material covered within the e-textbook. Development of the content of the e-textbook fell 
primarily on the MQP group. 
The IQP group was focused on what makes e-textbooks attractive, usable, and helpful to 
students. Further, the IQP group analyzed the effects of the e-textbook on current RBE 1001 students’ 
learning. The IQP team also acted as an assistant to the MQP team, helping to develop animations and 
interactive elements for the e-textbook as needed. Development of the backend of the e-textbook, 
including the hosting method and usage data gathering methods, fell on the IQP team. 
3.1.1 A Term 
A previous attempt has been made to create an RBE 1001 e-textbook that was not ignored; 
included in the research topics was reading the previous IQP report and e-textbook chapters. The goal of 
this review was to learn what the previous group did right so that this project could build upon their 
work. In addition, the current group explored what the previous group did wrong so that this project 
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may attempt to minimize the fallbacks that can be controlled. It is noted that some of the previous 
projects’ problems included a shortage of content and mobile device compatibility; as discussed later, 
these difficulties were largely out of our control due to the logistics of working with the MQP group 
developing the e-textbook. 
The goal of the background research was to learn what was important to consider when 
conducting tests in later terms. The main areas of research were mobile devices, multimedia, e-
textbooks, and inverted learning. This background also helped during data analysis. Additionally, each 
area of research was useful on its own; arguments/conclusions were drawn from each topic. Testing 
took place in B-Term and C-Term. With this in mind, survey analysis and design were also researched in 
A-Term. Topics of interest included the required survey sample size for accurate results and how to get 
the most out of each survey. 
Once all of the research had been conducted, the formal project proposal and part of the report 
was written for approval by the Institutional Review Board (IRB). For an IQP such as this one, the IRB 
required a methodology outline, sample survey questions, and an outline of possible risk to students so 
that surveys and focus groups may be conducted. This embodied an “Exempt” status from the IRB, and 
this review process took place at the end of A-Term. The project was considered to be “Exempt.” The 
end of A-term was used for development of surveys and focus group materials for use during B-Term. 
3.1.2 B-Term 
In B-Term, the Control Group was investigated. Here, “Control Group” refers to the subset of 
RBE 1001 students who were currently taking the class but who did not have access to the e-textbook 
developed jointly by the MQP and IQP teams. The feedback received in B-Term was provided to the 
MQP team to inform e-textbook design decisions. The Control Group was surveyed three times over the 
course of B-Term. Attempts were made to attain large sample sizes and therefore more accurate results. 
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The beginning-of-term survey (“Pretest”) served to gather student demographic data and to 
gauge student competency in the core disciplines of Robotics Engineering (Mechanical Engineering, 
Electrical and Computer Engineering, and Computer Science). This data was used in conjunction with the 
following B-Term survey data to compare with C-Term results (the test group). The midterm survey’s 
focus was to measure student satisfaction with the RBE 1001 course and e-textbook. Questions 
regarding supplementary materials and learning styles were administered to gather feedback and 
suggestions for future course-improving efforts. The end-of-term survey measured student satisfaction 
with the course once it had ended. Questions aimed at finding out how much students thought they had 
learned in the course were included, as well as areas they found particularly challenging.  
In B-Term, professors who had experience teaching the course were interviewed (Stafford, 
Gennert and Miller). Topics of questioning included instructor interest in incorporating an e-textbook 
into the course, areas of the course troublesome to students, and the possibility of other types of 
supplementary materials such as videos. Any feedback on content and design of the e-textbook itself 
was also noted at this time. 
A focus group was conducted with the goal of acquiring more candid feedback on what makes 
for useful, ubiquitous, and well-designed e-textbooks. Students were incentivized with pizza and other 
snacks to attract respondents. The focus group consisted of RBE majors who have taken RBE 1001, and 
they were asked questions aimed at informing future surveying efforts. The focus group questions asked 
about areas of the course that were troubling, options for development, and other suggestions for 
features that would be useful.  
During the term, animations and multimedia portions of the e-textbook were developed as the 
MQP team needed them to enhance the learning options of the e-textbook. Due to simplicity, the visual 
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programming platform Scratch1 was used for this purpose. Unfortunately this resulted in limited 
compatibility with mobile devices since Scratch renders using Flash, which is ostensibly in the process of 
being phased out and is certainly not compatible with mobile devices. However, this decision allowed 
for work within tight time constraints due to the lower learning curve, compared to other methods such 
as programming with Adobe Flash. Ultimately, the amount that the MQP team could have been assisted 
with animation developing efforts was limited by the MQP’s own progress and needs. 
3.1.3 C-Term 
In C-Term, the Test Group was investigated. Here, “Test Group” refers to the subset of RBE 1001 
students who were currently taking the class and who did have access to the e-textbook. 
The Test Group was surveyed three times over the course of the term. Again, effort was taken to 
ensure large sample sizes. The beginning-of-term survey (“Pretest”) included much the same questions 
used in B-Term’s pretest, and had the same goal of collecting demographics data for comparison to the 
control group. The midterm survey measured student satisfaction and learning from the course with the 
e-textbook available, and also served to gather feedback on the e-textbook itself. The end-of-term 
survey gauged satisfaction in the course and student learning from it with the e-textbook available. 
In conjunction with course instructors, a clicker quiz specifically covering a topic in the e-
textbook was developed for distribution during C term. In addition, instructors were again interviewed 
about the perceived helpfulness of the e-textbook and student learning due to it, as well as any 
suggestions they had in regards to its content or design. 
In an effort to provide some definitive quantitative results, anonymous grades data was 
collected from both B-Term and C-Term. This data consisted of individual assignment grades, final 
                                                          
1
 http://scratch.mit.edu/ 
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grades, and the grades for the IQP-developed assignment using the e-textbook. These grades were 
collected with the goal of finding correlations between student learning and e-textbook usage, or lack 
thereof. Acquiring grades data was not the goal of this project; rather, this quantitative data was 
intended to support more qualitative data obtained via surveys. 
3.1.4 D-Term 
D-Term served as the term for data compilation, data analysis, and report writing. After finding 
quantitative and qualitative trends in the data, the final IQP report was written and edited, compiling all 
the findings in plain-text, pictorial, and tabular formats. 
3.2 E-textbook Promotion and Hosting 
One of the major pitfalls of the previous RBE 1001 e-textbook project was the fact that students 
did not know where the e-textbook was hosted, how to access it, or even that an e-textbook existed at 
all. This project sought to preempt this problem by providing constant access and information on the 
project and the e-textbook. The professors put the links for the e-textbook in the syllabus and promoted 
in class when possible. E-textbook usage was monitored for peaks or spikes related to when the 
instructors promoted the book in class.  
The e-textbook was hosted on its own website, with a link to it on the RBE 1001 course syllabus 
on myWPI. Every RBE 1001 student during C-Term had access to the e-textbook, and they were 
reminded of it during classes and during each of the surveys given. The course syllabus was available on 
myWPI, a ubiquitous architecture that WPI uses to distribute course announcements, assignments, and 
expectations. 
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To obtain meaningful tracking data, Google Analytics was implemented into the website. Google 
Analytics2 provides free tracking using a script pasted into the code of every webpage of the e-textbook. 
Available data includes individual page views, unique visitors, visits (hits), page visit time, and more. 
Efforts were taken by this IQP team to minimize site visits and edits during the C-term testing period 
that may tamper with this usage data. Student usage was tracked through all of C-term and attempts 
were made to normalize results. 
The timing of the hosting of the e-textbook was very important. Prior to C-Term 2015, the book 
was not made available to students through any medium so as to not contaminate the control group. In 
C-Term the book was made available to all C-Term RBE 1001 students. Once C-Term ended, the book 
had no more hosting restrictions. Attempts were made to place the e-textbook on the Robotics 1001 
wiki3 or under another permanent URL for student use.  
3.3 Focus Group 
A focus group was run to understand the more candid desires of RBE students relating to e-
textbooks. This focus group was recruited from people who have taken RBE 1001, and students were 
incentivized with free pizza and drinks. This was a somewhat-structured interview, where a list of 
questions was asked. Notes were taken during the focus group. A video transcript was also recorded but 
no names were taken down. Due to the nature of focus groups, confidentiality could not be guaranteed; 
for this reason, students were asked to sign agreements noting that they had been adequately informed 
of the risks inherent in participation. When citing these students, names were not used. 
                                                          
2
 http://www.google.com/analytics/ 
3
 http://wiki.wpi.edu/robotics/Main_Page 
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3.4 Surveys 
Every survey was designed with target goals in mind. Care was taken to obtain large sample 
sizes for each survey. Additionally, every survey was forerun before officially administering each. People 
not in the target groups were asked to review the questions for clarity and bias. This helped to ensure 
that the questions were sufficient to meet all goals.  
There were two survey groups, one without the book (Control Group) in B-Term, and one with 
the book (Test Group) in C-Term. Each group received three rounds of surveys. The first round was a 
pretest to assess the class background. This included demographic questions such as gender, class year, 
international status, and major. Familiarity in the core disciplines of Robotics was investigated as well: 
Mechanical Engineering/Kinematics, Electrical Engineering, and Computer Science. Further, familiarity 
with inverted learning classrooms and learning styles was investigated. Halfway through each term, a 
second survey was administered that was intended to gauge current levels of satisfaction with the class. 
The goal of this survey was to understand how students felt about the class and their learning, while 
they were taking the class. As the term ended, a final survey was administered that asked about overall 
student learning. This survey was administered after the bulk of the course load, after the final project 
had been completed. 
All surveys administered to students taking RBE classes were administered in the robotics lab or 
sent out via email. Since RBE 1001 is generally a lab-based class, it was hypothesized that more students 
attend lab than attend lecture, and surveys were administered there. In retrospect, this assumption may 
be true of classes which already have a textbook – in other words, it may not hold for the RBE 1001 class 
sans e-textbook.  
The survey respondents were chosen as a simple random sample. Student participation in the 
survey was incentivized to help ensure that enough responses were collected. All surveys and data were 
25 
 
collected in an anonymous manner. Students were not asked to provide identifying information in the 
surveys, and were allowed to skip questions at their discretion. This option was a necessary restriction 
imposed by the IRB. 
3.5 Data Collection 
In addition to the surveys and focus group administered by the IQP team, data about e-textbook 
usage and assessments given by the instructor was collected. This required the class professor to collect 
and anonymize the grades data for both terms investigated. Usage of the e-textbook was tracked using 
Google Analytics. The included statistics tracking tools were utilized to determine when people accessed 
the content, the duration of the visits, what pages they visited, and more. 
A clicker quiz was designed by the IQP team in conjunction with current professors to 
specifically use the e-textbook in C Term only. As noted in the C Term section above, student scores on it 
were anonymized and passed on to the IQP team. Additionally, student grades data on other 
assignments and final grades were collected in both B-Term and C-Term. This quantitative data was 
analyzed to show any possible correlation between e-textbook usage and student learning. Because 
student names attached to grades were never be seen by this IQP, there was no risk to the students. 
3.6 Data Analysis 
First, the B-Term and C-Term surveys had to be analyzed for accuracy. To this end, standard 
Margin of Error calculations were used as outlined below. Numerical trends regarding the survey 
responses within and between terms B and C were used to supplement qualitative data regarding 
instructor and student feedback on whether or not learning objectives had been met. 
A confidence level is defined as the level of confidence with which a method produces an 
interval that contains the true parameter value. This IQP surveyed a small part of the population 
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(sample). The values obtained as survey results are values for that sample (statistics). The values for the 
whole population (parameters) are desired. 
To do this one uses a certain confidence level, and calculates an interval for that confidence 
level. It is then said “One is L% confident that this interval contains the true population parameter” or, 
worded differently, “L% of intervals produced by this sampling method are expected to contain the true 
population parameter.” A high confidence level means high confidence in the results, which is desirable. 
This confidence level is expressed as follows: With L% confidence, the true population parameter lies 
within (Estimate ± Margin of Error). 
The estimate is simply the sample value obtained, usually via survey. The margin of error as 
calculated here is expressed as a percentage of the estimate, and is dependent on the confidence level. 
To find the numerical interval over which one is L% confident the population parameter lies, this margin 
of error is multiplied by the estimated value and added to/subtracted from that estimate. A low margin 
of error is desirable. 
In order to survey effectively, there are two main items of interest: The sample size needed, and 
the confidence level and precision (margin of error) with which the results may be reported. The two are 
dependent on each other. Complicating matters is the fact that confidence and margin of error are also 
dependent on each other. 
A smaller sample means more risk, and less confidence or wider precision interval/margin of 
error (Force, 2002). Similarly, a larger sample means less risk and more confidence or narrower precision 
interval/margin of error. 
The margin of error changes depending on how large the sample is, how large the population is, 
and the desired confidence level. The number of survey respondents (sample size) and students in the 
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class (population size) are known, and the confidence level is arbitrary. It follows that the margin of 
error (MOE, also referred to as precision), expressed as a percentage, can then be calculated for any and 
all confidence levels desired. Although studies conventionally assume significance at or above 95%, this 
IQP was only able to maintain low enough margins of error (around 10% or lower) for a 90% confidence 
level. 
In order to find the required sample size for a given population size, precision, and confidence 
level, equation 3.1 from the Air University Sampling and Surveying Handbook (2002, p 27), corroborated 
by the Qualtrics FAQ4, may be used where n is the required sample size, N is the total population size 
(known), d is the precision range (Margin of Error, or MOE), and Z is the number of standard deviation 
units of the sampling distribution corresponding to the desired confidence level. This assumes an 
approximately normal sampling distribution. The following table is a Z table used for finding probabilities 
under a normal distribution, provided in the Air University Sampling and Surveying Handbook. 
 
Equation 3.1: Sample Size Calculation 
  
                                                          
4
 http://www.qualtrics.com/blog/calculating-sample-size/ 
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Confidence Level (%) Z Value 
99.9 3.2905 
99.7 3.0000 
99.5 2.8070 
99.0 2.5758 
98.0 2.3263 
95.5 2.0000 
95.0 1.9600 
90.0 1.6449 
85.0 1.4395 
80.0 1.2816 
Table 3.1: Confidence Levels and Associated Z-Values 
If a confidence level and sample size are known and the minimum associated margin of error 
(level of precision) is desired, simple algebra may be used to rearrange the above to solve for d, as seen 
in Equation 3.2. The “greater than or equal to” sign indicates that d values below what is given here 
reflect an increased sample size. When the sample size is known it therefore limits the margin of error. 
This is mostly for rounding purposes, so the minimum margin of error can be reported more accurately 
without listing the entire decimal. 
 
Equation 3.2: Calculation for Minimum Margin of Error with Known Sample Size 
A list of the total number of question respondents versus minimum margin of error is given in 
Appendix D. It is important to note that multiple choice questions have a total number of respondents 
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acquired from adding the number of respondents for each choice, whereas check all that apply 
questions have a total number of respondents per choice. A table of confidence levels and their 
associated minimum margins of error for each survey run is given in Appendix E. As mentioned above, 
the margins of error are calculated assuming a 90% confidence level, which in practice is the absolute 
lowest level without discreditable results that is high enough for margins of error around 10% or less. 
The standard equation for margin of error as presented in the Applied Statistics I (MA 2611) 
course at WPI appears to give a similar margin of error as the above equation for some confidence level 
above 95%. In all of the B and C-Term surveys, n/N ≥ 0.05 (where n is the sample size and N is the 
population size) so the following equation holds: 
 
Equation 3.3: Margin of Error Equation 
According to Approaches to the Analysis of Survey Data (2001), despite all of the painstaking 
work above, the most effective and informative way to report these results may not in fact involve 
confidence intervals and margins of error at all. As such this information must be taken with a grain of 
salt, perhaps as a supplement to and not substitute for a qualitative analysis, which may be more fitting 
in this situation. It is noted that “if the uses intended for various tables are not very numerical or not 
very crucial, it is likely to cause unjustifiable delay and frustration to attempt to put formal measures of 
precision on the results” (Centre, 2001). For example, simple random sampling was used for each survey 
conducted during this project. In addition, non-response must be understood under the IRB’s policy on 
non-mandatory surveys or survey questions. Non-response is a student’s prerogative. 
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4 Results 
 This project resulted in both quantitative results and qualitative results. Website usage data and 
surveys conducted throughout B-term and C-term were the primary quantitative data sources. 
Therefore there were results to be compared from the questions that were asked within each term and 
there were results to be compared between both terms. These quantitative results showed actual 
values for how often students were using the e-textbook and the factors that may have played into 
student learning from this book. Instructor interviews, a focus group, and survey write-in questions were 
the primary qualitative data sources. The instructor interviews focused on finding out how the e-
textbook affected the class and how other courses with e-textbooks had utilized the technology. The 
focus group and survey write-in questions focused on gathering student opinions about topics that 
needed better coverage and how students use textbooks. The goal of all the quantitative data was to 
gather suggestions for ways to improve the final e-textbook product.  
4.1 Interpreting Results 
 
The survey results as reported by Qualtrics shall be conveyed here. This strategy is supported by 
the possibility that a qualitative analysis of these results may be more beneficial to the reader as 
discussed above. However, if it is the wish of the reader, the margins of error may be roughly estimated 
and applied to an analysis of the results reported. For an even more detailed and accurate analysis, the 
exact margins of error for every question can be looked up and referenced using Appendix D. 
In the results below, some figures are reported in plain English as “slight differences” or “about 
the same.” Results reported as “slight differences” may be interpreted as a result in which one is unsure, 
i.e. one cannot be sure if there is a difference at all. The cutoff for “slight” is usually a 10% difference, or 
a mean difference of about 0.25 on a 4 choice question with responses enumerated 1, 2, 3 and 4 by 
Qualtrics. This cutoff for slight difference is a little less on a question with two or three choices and a 
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little more on question with five choices; questions with four choices were the most common. The 
margin of error varies by survey and occasionally by question but an estimate of 10% is reasonable and 
consistent with calculations. Similarly, results reported as “about the same” differ by about 5% (or a 
mean difference of 0.125 on a 4-choice question with responses enumerated 1, 2, 3 and 4 by Qualtrics). 
Numbers mean nothing without context, the most notable example being the means that were 
reported on a number of questions. As mentioned, Qualtrics usually enumerates responses in increasing 
order, e.g. the first response is 1, the second is 2, etc. A typical four-response question will have a 
neutral mean of 2.5; this mean increases with an increasing number of response choices. How to 
interpret a number above or below this neutral mean rests heavily upon the order of enumeration. For 
example, one question may have “Strongly Dissatisfied” enumerated as “1” while another may have 
“Strongly Satisfied” as “1.” The former case would show strong satisfaction with a high mean, whereas 
the latter would show strong satisfaction with a low mean. More often than not, the questions were 
designed such that strong satisfaction corresponds to a high mean. Efforts were taken to minimize 
inconsistencies in this regard during the survey design stage but there were some more complicated 
questions designed. For this reason, caution was exercised. For example, a ranking question where “1” is 
first preference must be interpreted as a low mean being better or more preferred by respondents. 
This method asserts that a more quantitative-styled approach to analysis will benefit the reader 
more than a qualitative one. Additional statistical methods and tests to determine significance may be 
found in Appendix E. Of particular note is the so-called “T-test.” The goal of this test is to determine if 
the differences between two statistics are statistically significant; essentially it checks if there will 
actually be a difference in the population values. Unfortunately many of the results yield differences 
that are not statistically significant by conventional standards (usually a 95% confidence level, or 5% 
significance level), and ones that are statistically significant are usually obviously so. The data tended to 
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only show slight differences or very obvious differences between survey question values. Future projects 
with more conclusive data may wish to use these more involved statistical methods. This IQP will refrain 
from using them for the reasons outlined, much as the previous e-book IQP did. 
4.2 Surveying Methods  
 The method with which survey responses were collected is worth brief mention. At the strong 
suggestion of the advisor, this IQP decided to use Qualtrics online surveying. This method was 
implemented both in the robotics lab during RBE 1001 class time (for both lab sections, every survey) 
and via email. This method has strengths and weaknesses that may be contrasted to paper surveys, the 
other option that was under consideration. 
 Qualtrics has two main advantages: It offers a suite of analysis and graphing tools, and it makes 
surveys look and feel professional. However, responses are harder and more time-consuming to collect. 
Most potential respondents did not refuse to take the surveys but time restraints limited the number of 
responses that were collected. One survey was also delivered via email though that was determined to 
be less effective than any other method employed during this project. The midpoint survey in B-Term 
garnered an underwhelming 40% of the class, or 24/60 members. 
4.3 Website Usage Tracking 
Google Analytics was the main tool used to track student usage of the website-based e-
textbook. However, the e-textbook was under development partway into C-Term by the MQP team, 
with minor revisions and the accompanying page views generated by this IQP team. Thus the need for 
eliminating this IQP’s e-textbook visits from the data was present. This was accomplished by means of 
noting the specific times this IQP viewed the book for removal so that such usage spikes would not be 
attributed to other factors. 
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Ideally, researchers would generate no page views. This IQP was unfortunately conducted at the 
same time the e-textbook was under development so page views were inevitably generated by both the 
MQP and IQP teams working on it. For future projects, this IQP team suggests either strictly logging 
website usage by non-test-group participants or viewing the book offline by using the Github repository, 
Adobe Dreamweaver when editing, or other means. However, the e-textbook did not see much usage 
aside from a spike or two generated by notifications from professors about upcoming clicker quizzes 
using its material. As such the need to normalize viewing data by using pre-C-term site views proved to 
be nonexistent. 
4.4 Focus Group 
 On November 20, 2014 (approximately halfway through B term) a focus group was run. Eight 
people attended, seven of whom had previously taken RBE 1001 and only one of whom was not an RBE 
major. The purpose of this focus group was to aid in the development of B-Term and C-Term survey 
questions, especially in relation to e-textbook effectiveness, using more candid student feedback. The 
following is a selection of the most relevant questions and answers from the focus group. 
 One question asked about which topics were covered well and which topics weren’t. The 
purpose of this question was to find what students wanted in an e-textbook. The well-covered topics 
were noted as “lots of minor things” such as center of mass, and circuits. The poorly-covered topics 
included mechanical topics, elevators, and programming. Poor coverage in programming was universally 
and repeatedly agreed upon in the focus group. One respondent noted that more coverage of statics 
would have been beneficial. This response and a few others regarding a desire for more Mechanical 
concept coverage resulted in a question on later surveys asking if students have taken the Introduction 
to Statics course prior to RBE 1001. 
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 Another question asked what effect supplementary material may have on the course. The 
purpose of this question was to gauge student desire for an e-textbook in the first place. Respondents 
said such material may make the jobs of Student Assistants and Teaching Assistants easier, especially 
during the final project. The labs generally already have supplementary material included in the form of 
appendices but respondents argued that a high number of questions still came from the appendices. In 
addition, there was an argument made that the labs themselves are often poorly-written and 
contradictory. 
 Next, participants were asked about student sentiment on traditional, physical textbooks. Its 
purpose was to compare the previous question’s responses to the e-textbook’s natural competition. The 
biggest pro of physical textbooks was one respondent’s opinion that they are easier to use while 
working. The cons included their price, size and weight, and inefficiency. By far the prevailing opinions in 
the focus group included physical textbooks being horrible and the usefulness of the find function, 
highlighting, and commenting possibilities in their electronic counterparts. 
 Part of the focus group attempted to gauge student desire for educational videos, such as those 
developed by Professor Brad Miller over the summer of 2014, for possible inclusion in the e-textbook 
Therefore, one question was asked about student sentiment on educational videos. Respondents liked 
short videos with one topic per video, at a maximum length of five minutes. Examples of good videos 
included AsapSCIENCE and MinutePhysics on YouTube. It was noted that much better concept learning 
may be achieved in short, concise videos. Applied to the RBE 1001 course, one respondent predicted 
that it would be hard to see how to fix or build robots in a video. This response indicates that small and 
specific topics may be better for videos for the course. The subject of class captures also came up when 
this question was asked, with many conflicting opinions. Some participants were in favor of class 
captures, including those who find lectures hard to focus on. Others were opposed to class captures due 
35 
 
to their poor quality, poor professor technology comprehension, and tendency to be dull. Others argued 
that class captures allow students to not come to class but that they also make it much easier to catch 
up on the material if a class was missed. Clearly there are many, varied opinions on videos, so questions 
were included in B-Term surveys on the topic. 
One question asked about quick reference sheets. Its purpose was to gauge student desire for 
quick reference materials in a more specific sense, such as equation sheets, for possible inclusion in the 
e-textbook. Students almost universally agreed with the idea of student-made equation sheets, as the 
act of creating one is a good studying tool. As the RBE 1001 course currently allows open notes, so 
forgetting equations is not the issue; individual student comprehension of the material is paramount, so 
an equation sheet in the e-textbook may not be necessary. At best, it would not hurt to include one. 
 Due to the intent to incorporate an automatic feedback system in the e-textbook chapters, a 
question asked about learning checks and feedback. Clickers were liked if done well, but disliked with 
confusing questions. Respondents said people tend to not participate without clickers, a claim that 
would be corroborated later by professor interviews. On the topic of automatic feedback questions, 
respondents liked the idea, arguing it would steer students away from internalizing incorrect concepts. 
 Finally, a question was asked about ideas for more supplementary materials. Its purpose was to 
gauge student sentiment on any extra materials this IQP had not thought of for possible integration into 
the e-textbook. One respondent suggested Wikipedia page links, although people often resort to 
Wikipedia on their own. Another respondent disagreed with this suggestion, saying the information on 
Wikipedia pages is often too in-depth for simple concepts. One notable idea was a compilation of 
previous RBE 1001 projects and why they did/did not work. This led us to ask related questions at the 
ends of B and C Term on how helpful students would find such material, and how much students 
struggled with the final project. 
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Overall, respondents said they didn’t learn much, and were likely referring to relevant future 
course knowledge; it was agreed by participants that the course was a good introduction to robotics as a 
field, but not a good introduction to later WPI Robotics Engineering courses. Programming was 
universally agreed to be the weakest part of the course, a sentiment which is largely reflected by the 
following survey data.  
4.5 B Term - Control Group 
B-term was considered to be the control term with 60 students in the class; the group of 
students surveyed had no access to the e-textbook. Students were asked to participate in three surveys 
throughout the eight-week term. The first survey, referred to as the pre-test, had 38 responses. The 
second survey, referred to as the midpoint survey, had 24 responses. The third survey, referred to as the 
endpoint survey, had 35 responses. The midpoint survey had a high margin of error due to the lower 
number of responses. Each survey asked specific questions but some questions were asked over 
multiple surveys in order to see how student opinions changed throughout the course. 
The second two surveys asked about how satisfied students were with the different aspects of 
the class. Participants were allowed to rank each option, independent of the other options, on a 1-4 
scale. From the midpoint survey to the endpoint survey, the mean overall satisfaction in the course 
increased by 24%, ending at 3.2. The only field that had a decrease in mean satisfaction was the “lab” 
field which decreased by 3%. The mean quiz satisfaction increased from 3.04 to 3.14. Throughout the 
term, homework was consistently the lowest ranked item. 
Overall, the course satisfaction increased throughout the term; this indicates that student 
interest was stimulated or that students were having an easier time with the course as time progressed. 
The “lab” field was the only one that decreased in satisfaction ratings over time. It is supposed that this 
decrease is because the labs become more difficult and more time consuming as the course gets more 
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involved. The quiz satisfaction increased throughout the term; this is supposed to be because the 
students realized that the quizzes were based on reading or other assignments and began to do better 
on them overall. Finally, homework may have been ranked last for a few reasons. The first reason would 
be that students feel that the homework was not a worthwhile part of the course. Each assignment was 
worth 0.5% of the student’s grade and homework assignments were generally considered to be more 
difficult than other elements of the course. 
The second two surveys went on to ask about how well students thought the course covered 
specific topics that were related to the e-textbook. These questions were rated on a 1-4 scale. On the 
midpoint survey, the topic with the highest mean was Ohm’s Law, followed by DC Motors, Kinematics, 
Sensors and Programming in C. On the endpoint survey, the highest mean was for DC Motors, followed 
by Kinematics, Ohm’s Law, Sensors, and Programming. Mean satisfaction for DC Motors and Kinematics 
increased by 39% and 36%, respectively. The mean satisfaction for Ohm’s Law did not change. The mean 
satisfaction rating for Sensors and Programming decreased by 3% and 7%, respectively. 
 
Figure 4.1: Satisfaction Levels for Course Topics Through B-term 
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Participants were then asked a couple questions about how they would use an e-textbook and 
how importantly they valued their understanding of concepts. At the midpoint of the term, 50% of 
students said that they would use a textbook for labs, while 82% of students said that they would use it 
for studying. Ninety-one percent of students responded that they would use a textbook for both 
homework and reading. At the end point of the term, all of those numbers were lower. The number of 
students who responded that they would use a textbook for labs, homework, studying and reading 
decreased by 1.43%, 5.20%, 7.53% and 8.05%, respectively. When asked if they were more concerned 
about understanding a topic or getting a good grade, student responses mirrored that of the 
background research. As the term progressed, the survey showed a 17.45% increase in participants who 
were concerned solely with their grade. The number of students interested in understanding the course 
material did increase by 0.78% throughout the term. 
 
Figure 4.2: Uses for Hypothetical E-textbook 
It is noted that while the number of students who reported being concerned with their grades in 
the course rose over time the number of students who indicated that they would use a textbook fell. 
This indicates that students are willing to work harder for an acceptable grade but are more concerned 
with doing assignments rather than studying concepts. This is important because it implies that an e-
textbook would have to be very attractive and would have to stimulate student interest early on. 
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Further, it would have to be interesting, accurate, and informative enough to keep student interest 
throughout the term when their interest becomes less concept-based. 
Throughout the term, the surveys asked about how participants felt about inverted lectures on a 
1-4 scale. When the question was first asked, 72.73% of participants answered that they were 
somewhat satisfied with the inverted lectures that had been given throughout the term. As the term 
progressed, the number of students that were strongly satisfied with the inverted lectures increased by 
16.62%. However, the number of students who were somewhat dissatisfied or strongly dissatisfied also 
increased by 9.22% and 4.02%, respectively. At the end of the term 8.57% of participants were strongly 
dissatisfied, 22.86% were somewhat dissatisfied, 42.86% were somewhat satisfied, and 25.71% were 
strongly satisfied. These results show that more than half the participants viewed the inverted lectures 
positively. 
 
Figure 4.3: Student Satisfaction with Inverted Lectures 
Finally, the surveys asked about what students would like to see in an e-textbook for the class. 
This question was open-ended so students could input anything they wanted. On both the midpoint and 
endpoint surveys, participants indicated that they would like to see the e-textbook cover all of the 
material in the course. Another response that was on both surveys was to include Mechanical topics, 
examples, and explanations. In addition, students asked for Programming chapters and Circuits 
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chapters. One response asked for practice problems. All of these results were passed to the team 
developing the chapters, with the suggestion to focus development in these areas. 
The second survey also asked about student perceptions of using videos for learning. Ninety-five 
percent of participants indicated that they find educational videos to be helpful for their learning. Fifty-
nine percent of respondents found that having one lecture per video would be helpful. In addition, 73% 
percent of respondents found that having videos only for specific concepts would be helpful. When 
asked about ideal video length, 47.83% responded that videos between five and ten minutes would be 
ideal while 43.48% responded that videos longer than 10 minutes would be ideal. The other 8.7% 
preferred videos that were 3-5 minutes long. 
During B-term, some of the professors who had previously instructed RBE 1001 were 
interviewed. The goal of these interviews was to determine which topics of the class would be good to 
include in the e-textbook and what elements the professors would like to see incorporated in the 
chapters. Professors Stafford, Miller, and Gennert were all interviewed throughout the term. Professors 
Stafford and Miller were teaching the course during B-term and Professor Gennert had taught the 
course previously. The results were compiled and were considered between the IQP team and the MQP 
team that was working on the development. 
The first question asked if the professors would like to have an e-textbook or if they thought it 
would be helpful for the course. Each professor said that having any kind of textbook for the class would 
be helpful as the course had never had one. They also noted that creating a book would be preferable 
rather than finding one because the perfect or ideal book currently does not exist. The professors each 
noted different topics that they believed that students had trouble with. Professor Miller believed that 
having an e-textbook would be a chance to utilize interactivity and create a more dynamic means of 
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learning. Professor Stafford said that it would be important to have a lasting resource that students 
could learn from. 
The next question asked which topics the professors believed to cause the most issues with the 
students in the course. Professor Miller admitted that the Programming lectures and topics were not as 
strong as he would have liked. He said it is definitely noticed when students have trouble with 
programming concepts on the final project. Professor Stafford noted that students tend to have trouble 
with the final project and with transmissions or motor management. In addition, he noted that there is a 
common belief that Programming is the weakest part of the class and he believes that to be true. He 
also believed that Mechanical and Electrical concepts would be ideal for e-textbook chapters. Professor 
Gennert said that students tend to have trouble with the syntax for Programming in C and C++. In 
addition, Professor Gennert noted that students have a hard time with program design and that it is a 
hard concept to teach. 
The next question addressed using videos as supplementary materials or in place of regular 
lectures. Professor Miller had worked on a project to make educational videos previously. Professors 
Stafford and Miller had used several of those videos as part of the course during B-term. Professor 
Stafford expressed that he liked the idea of videos that were scripted and edited as opposed to lecture 
capture videos. He believed that if videos were going to be used that they needed to be used in addition 
to lecture material, not instead of it. Professor Gennert indicated that he believed educational videos 
were good for RBE 1001 because students could view and review material that they did not understand. 
He, however, did not believe that videos are worth the time commitment to make them unless they are 
done very well. Professor Miller added that having graphics or multimedia in educational videos 
enhances the content but admitted that it does make editing more difficult. 
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Finally, the professors were asked if they had any experience using any other supplementary 
materials or alternative lesson plans while teaching the course and how those had been received by 
students. Professor Miller noted that he had put a large amount of time into the educational videos and 
did not really have experience beyond that. Professor Gennert did not have any experience with 
supplementary materials other than creating the lectures and notes and posting them in advance. 
Professor Stafford, alternatively, had a larger amount of experience with this. He noted that his 
homework assignments could be considered supplementary materials as they were created with the 
goal of expanding the topics introduced in class and to get students to ask questions. He noted that all 
assignments and other supplementary materials were intended to stimulate interest and were therefore 
almost always real examples of robots. However, Professor Stafford did express a feeling that students 
at WPI do not do anything more than they need to in order to meet the requirements. He believed that 
students will not read textbook material if they did not see the direct connection as to why it was 
important. In C-term, this IQP team devoted some time to testing this hypothesis, the results of which 
may be seen in the B vs C-Term section. 
4.6 C Term - Test Group 
C-term was the test term with 45 students in the class; the group of students surveyed did have 
access to the e-textbook. Students were asked to participate in three surveys with many of the same 
questions asked as in B term for comparison. The first survey (pre-test) had 32 responses. The second 
survey (midpoint) had 23 responses, and the last survey (endpoint) had 27 responses. Just like in B term, 
the C term surveys shared many questions amongst themselves for another dimension of comparison. 
For an e-textbook to be successful, it must be one of many options in an inverted classroom 
environment or must cater to many learning styles, as discussed in the background research. C term 
students were least likely to be auditory learners (3.5 mean) or tactile learners (3.55 mean), and more 
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likely to be visual learners (3.84 mean) or like teamwork (4.03 mean). The e-textbook featured mostly 
visual elements, with some tactile elements in the form of animations included as well. To appeal to 
auditory learners, videos may be incorporated into the e-textbook in the future. 
 
Figure 4.4: Student Recorded Learning Styles 
It is abundantly clear that students knew about the e-textbook, meaning the efforts to promote 
it were not wasted. Approximately 56% of the class was aware of it at the beginning of C term, although 
only 5 people actually reported looking at it. By the middle of C-term only one respondent was unaware 
of the e-textbook, and by the end all respondents knew. However, the number of students who had 
bookmarked the e-textbook in their Internet browser actually fell throughout the term, which is not a 
good sign of the book’s usefulness. In the middle of C term only 39% of respondents had bookmarked 
the e-textbook, and by the end of the term this number fell to 27%. 
Results show that students did not find the book to be particularly useful. As shown in Table 4.1, 
respondents reported decreased satisfaction with the helpfulness of the e-textbook over the course of C 
term – more students were strongly dissatisfied (5.26% in the middle vs. 12.5% at the end) and less were 
strongly satisfied (36.84% in the middle vs. 18.75% at the end). In both cases, the change was by a factor 
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of 2, which is certainly significant. Ease of use and attractiveness were consistently ranked the highest in 
terms of satisfaction, and were also ranked as better than a conventional textbook for the most part. 
Midpoint C Term 
 Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly Satisfied 
Helpfulness of 
Content 
5.26% 15.79% 42.11% 36.84% 
Concept 
Questions 
11.11% 11.11% 33.33% 44.44% 
Endpoint D Term 
 Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly Satisfied 
Helpfulness of 
Content 
12.50% 12.50% 56.25% 18.75% 
Concept 
Questions 
6.67% 20.00% 53.33% 20.00% 
Table 4.1: Satisfaction Levels with Aspects of E-textbook 
One reason why may be found in questions asking about concept question usage. In the middle 
of C-term 33% of respondents used the concept questions every time they used the e-textbook, and 
11% used them most of the times. Therefore, only half the class utilized the questions with any 
regularity. By the end of C-term this fell to 39% combined. Ranking different parts of the e-textbook, 
students indicated concept questions as being the weakest aspect of the e-textbook consistently 
throughout the term, also shown in Table 4.1. Yet, C-term students reported liking the idea of concept 
questions (3.19 mean out of 4) at the beginning. It would seem that the C term students liked the idea of 
concept questions, but not the e-textbook’s version of them. 
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There is one factor complicating matters. In the middle of C term students liked the concept 
questions only slightly more than their physical textbook counterparts; by the end of the term, the 
opinion was exactly centered at “About the Same” as physical textbook concept questions on average. 
While implementation of concept questions was the weakest part of the e-textbook and less than half 
the class used them regularly, they were at least not worse than physical textbook concept questions. 
Do students dislike the most common implementations of concept questions, around which these were 
modelled? That is to say, if the e-textbook’s concept questions were no worse than physical textbook 
questions and students didn’t like them much, it stands to reason that students like concept questions in 
theory but not in practice. Students may simply not want concept questions in a general sense as much 
as they initially imply. 
It is conceivable that students would value concept questions due to utility in homework 
assignments and a desire for understanding in the course. Indeed, homework assignments saw a large 
increase in e-textbook usage over the term (57.89% in the middle vs. 83% at the end). However, the 
desire for solely a good grade increased (from 6.25%, to 26.09%, to 29.17%). On a question ranking 
sources of help for assignments, shown in Figure 4.5, an e-textbook was consistently ranked second-to-
last right before the professor once students had a chance to use it. Incidentally, the e-textbook ranked 
even worse when it came to concepts, falling to last place at the end of the term.  On both of these 
questions, a lower mean is better; lower mean indicates that students would use that means of help 
sooner than others. 
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Figure 4.5: Who/What Students Go to First for Help on Assignments 
Unfortunately, it seems that the e-textbook fails in usefulness and the concept questions did not 
help. Perhaps more example problems would rectify this, as shown on a few of the write-in questions 
from B and C terms and from candid suggestion by the professors. Homework assignments were 
consistently ranked last in questions asking about different aspects of the course throughout both B and 
C term, suggesting a broader problem. 
Device usage data confirms lack of e-textbook use, corroborated by the Analytics data below. 
Laptops and smartphones were the highest-use devices at the beginning of C term with about 6-7 
days/week on each; actual e-textbook usage on them peaked at about 3 days/week in the middle of the 
term and further decreased to 1 or 2 days/week. A relatively high tendency to use tablets (compared to 
B-term) at 4 days/week was not reflected in e-textbook usage, which stayed at roughly 1 or 2 
days/week. 
One may note that there are two chapters in the e-textbook dedicated to CS concepts 
(Programming and State Programming), two chapters on EE concepts (Circuits and Sensors, which is 
mostly an Electrical area), and only one chapter on an ME concept (Power Transmissions). Knowing this, 
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future projects may want to focus on writing more Mechanical Engineering chapters. Write-ins on C 
term surveys (and on B-term surveys as well, when asked about desires in a hypothetical e-textbook) 
very frequently expressed a desire for more Mechanical coverage in the e-textbook. 
However, Sensors and Programming proved to be the sources of least overall course satisfaction 
throughout the term behind DC motors, Kinematics, and Ohm’s Law (Circuits), shown in Figure 4.6. 
Exempting a course restructure in these areas, the e-textbook may need to pick up the slack. Once the 
test group concluded, more animations were added to the Sensors and State Programming chapters, 
but it is reasonable to assume that the main content may also need work. Yet without these changes the 
Sensors chapter was highest-ranked on a question asking about individual chapter satisfaction, although 
the Programming chapter satisfaction fell sharply over the term (from a 3.1 mean to a 2.63 mean), 
shown in Figure 4.7. 
 
Figure 4.6: Student Satisfaction with Coverage of Course Topics 
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Figure 4.7: Student Satisfaction with E-Textbook Chapters 
Students did not perceive the e-textbook as helpful, leading to reduced usage. So, in order to 
fully understand how the e-textbook had affected the classroom, the professors who taught the class 
were again interviewed on their personal thoughts. The first question professors were asked was if they 
had seen a “tangible increase in student knowledge in areas covered by the e-textbook”. The two 
professors teaching the course had a slight difference in opinions. One professor responded saying that 
students had an increase in knowledge and scores on clicker quizzes distributed at the beginning of 
class. The other professor mostly agreed with this response, but stated the general proficiency was due 
to the clicker quizzes being based purely on the e-textbook and not an increase in knowledge of course 
material. 
The professors were next asked on what they found strong and weak about the e-textbook that 
was created for the course. One professor expressed how the e-textbook allowed students to learn at 
their own pace without watching videos. The other professor particularly liked how the e-textbook 
offered a learning style to students from the perspective of another student. What the professors found 
less useful was more focused on the actual material of the e-textbook, which was not within the scope 
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of this IQP but still worth mention. The complaints from the first professor included that the material 
contained misconceptions and inaccuracies as well as purely incorrect material. The second professor 
stated there was a lack of material in the chapters and much information was missing in the individual 
topics. He also stated that more interactivity would be beneficial, as well as sources stated at the 
beginning of the chapter. In general, professors seemed to indicate that more communication amongst 
themselves and the party developing the e-textbook was necessary. 
4.7 Website Usage (Google Analytics) 
 
 To track e-textbook usage, this IQP team used Google Analytics website tracking. Using an HTML 
code snippet embedded into all the pages of the e-textbook, usage can be tracked on the Analytics 
website5 for free. There is no way this IQP group is aware of being able to distinguish its website usage 
from that of the RBE 1001 students, so efforts were taken to minimize visits during the course of C term. 
This IQP team occasionally had to visit to finish or fix certain aspects of the e-textbook, but considering 
the conclusiveness of website usage results; this may be determined to be a minor error. 
Ultimately, the e-textbook did not see much use when a reason was not explicitly provided by 
the professor of the class. Between the dates of January 15, 2015 and March 6, 2015 over which C term 
took place, only one spike in usage from the Google Analytics website tracking may be reported, seen in 
Figure 4.8. Notifications made by the RBE 1001 professor on February 3 and 4 in preparation for the 
February 5 sensors clicker quiz, which was developed from the e-textbook, was the cause of this spike. 
Usage for the rest of the term was at or approaching zero sessions per day excluding the project groups 
working on the development. 
                                                          
5
 http://www.google.com/analytics/ 
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Figure 4.8: E-textbook Usage Plot Generated by Google Analytics 
Firstly, the definition of a session must be discussed. According to Google Analytics’ support 
pages6, a session is any group of activities a user performs on the website. By default, a session ends 
after 30 minutes of inactivity, and any action the user performs within 30 minutes of the last activity 
resets this timer.  
Considering the average website usage time over the course of the term was only 3 min 42 sec, 
there were almost no sessions lasting longer than 30 minutes. In fact, over the February 2-7 date range 
surrounding the sensors clicker quiz, the average session duration was only 1 min 24 sec. Returning 
users had an average time of 2 min 3 sec; this discrepancy may possibly be due to the need of the IQP 
team to visit the website to develop the clicker quiz questions. More in-depth usage time by session can 
be viewed in Appendix H, the main takeaway being that students rarely used the e-textbook for more 
than a few minutes at a time. 
From Figure 4.9 one can see that many sessions did not go any deeper than one or two pages 
into the website. This may be attributed in part to students having direct links to each chapter of the e-
textbook. However, only 39% of survey respondents reported having bookmarked the e-textbook in the 
middle of C term, a number which only fell as the term continued to 27%. 
                                                          
6
 https://support.google.com/analytics/answer/2731565?hl=en 
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Figure 4.9: Flow of Pages Visited by Users (Truncated) 
More likely this indicates disinterest in the parts of the e-textbook that were not required 
reading. After the February 3 and 4 announcements suggesting students read the Sensors chapter of the 
e-textbook, there was a spike in e-textbook usage; it is more than likely that most of the e-textbook 
page views lead only to the Sensors chapter. In fact, 39.06% (50/128) of the page views were of the 
Sensors chapter. Compared to the 20.31% (26/128) of views going to the Circuits chapter and 19.53% 
(24/128) of views going to the Power Transmissions chapter, Sensors holds the majority of visits.  
Despite the high access to smartphones and tablets that respondents reported in the first survey 
of C-term (6.89 days/week and 4.17 days/week on average, respectively) students generally did not 
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access the e-textbook with either, shown in Figure 4.10. In the second survey of C term, students 
estimated 3 days/week on smartphones and 1.6 days/week on tablets; at the end of the term, this fell to 
1.22 days/week on smartphones and 1.2 days/week on tablets. Analytics data confirms this low usage, 
with only 23 of 135 total sessions during the term (17.04% of all sessions) due to mobile and tablet 
traffic.  
 
Figure 4.10: Operating Systems Used to Access the E-textbook 
One of the goals of this e-textbook project was to maximize compatibility with mobile devices if 
possible. While the animations this IQP helped the MQP team develop are not compatible with most 
mobile devices (due to their usage of Flash) there was not much mobile device usage anyways. All 
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sessions from iOS and Android devices combined totaled 16.3% of all sessions. Windows sessions alone 
totaled 57.04% of all sessions, with Macs following at 16.3%. Compatibility with mobile devices, while 
important, may not be the most paramount concern if less than 20% of the class is even using mobile 
devices to access the e-textbook. However, correlation and causation must not be confused; it is 
possible that students were displeased with the mobile layout and ceased using it. As Flash is slowly 
phased out by the Internet community, perhaps (better) ways to convert Flash code to HTML5 will be 
developed, and the animations currently in the e-textbook will not need to be re-programmed. 
The overall lack of e-textbook usage may be nothing more than students disliking the e-textbook 
as a whole. However, one would expect more views before the usage spike due to students assessing 
the e-textbook’s worth. In that case, this data may reinforce the professor hypothesis that WPI students 
do no more than what they are asked on average. The only meaningful usage spike occurred when 
students were notified that they should read the e-textbook in preparation for a clicker quiz. Therefore, 
the problem of encouraging e-textbook usage is both an e-textbook development problem and a course 
integration problem. If the book is both improved and more fully used in the RBE 1001 course, it may 
see tangible success. 
4.8 B-Term vs. C-Term 
 
 One of the main goals of this project is determining the usefulness and attractiveness of an e-
textbook to RBE 1001 students. The purpose of surveying in B-term and again in C-term was to measure 
any changes in student learning and performance and to hopefully attribute these changes to the 
presence of an e-textbook. However, the data collected seems to suggest that changing demographics 
between B-term and C-term and the scope of the e-textbook MQP limited its potential. Any changes in 
student learning were likely not due to the presence of the e-textbook. 
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 A changing demographic may be most to blame for differences between B-term and C-term 
student performance and learning. It has been suggested that the difference between B-term and C-
term RBE 1001 students lies mostly in the students’ desire to continue in the Robotics Engineering 
program. The theory, developed by the professor that generally teaches RBE 1001, is that C-term 
students aim merely to try Robotics Engineering, whereas B-term students are more serious about 
continuing in the curriculum and hence take the course soon after arriving at WPI. 
  In the first survey of B-term and the first survey of C-term, a question was asked specifically 
aimed at finding the answer to this question, and the results (while not conclusive) may corroborate this 
suspicion. While about the same proportion of respondents indicated being Robotics Engineering majors 
between B and C terms (64%), there was a slight decrease from 13% to 9% in students who indicated 
not being Robotics Engineering majors  accompanied by a slight increase in the number of students 
merely considering becoming Robotics Engineering majors (21% in B up to 28% in C). Students were 
slightly more uncertain about their major in C-term, which is consistent with the hypothesis about 
students merely wanting to “try out” the Robotics Engineering curriculum. 
There is more evidence to suggest C term students may be less committed on average to 
Robotics Engineering. Student desire for understanding vs a good grade tended more towards “grade” 
over the course of the course of C-term. The percentage of the class valuing grade only across B-term 
and C-term can be seen in Figure 4.11. Students were slightly more concerned about getting a good 
grade at the beginning of B term (13.5% in B-term vs 6% in C-term), while everything else remained 
roughly equal. Halfway into the term, the number of students valuing a good grade above all else in C-
term, 26%, had risen to double its B-term counterpart, 13%. Fewer students valued understanding 
accompanied by a good grade in C-term as well, shown by an 18% decrease. By the end of the term, the 
numbers were more even; only a slight decrease, from 14% in B-term to 8% in C-term, in desire for 
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understanding accompanied a slight increase, from 23% to 29%, in the desire for a good grade. Students 
valued a good grade sooner in C-term than in B-term, suggesting more apathy about Robotics 
Engineering in C-term.  
 
Figure 4.11: Students Who Reported Valuing a Good Grade Above Understanding 
The key problem lies in the utility of the e-textbook; feedback suggests utility was limited from 
the onset of the e-textbook project. Write-in questions in both B-term and C term consistently found a 
desire for full course coverage. However, due to time constraints, full course coverage would not have 
been possible during the span of this project. Lack of course coverage showed in how much respondents 
reported using the book on devices. Usage decreased as the term progressed. In the middle of C term, 
laptop, smartphone, and overall usage peaked at about three days per week each. When the last survey 
was administered these numbers dropped to almost 2 days per week use on laptops, just over one day 
per week use on smartphones, and just over two days per week overall usage. 
Questions designed to gauge e-textbook usage confirmed the limited usefulness of the book. In 
the middle of B term students reported they would use an e-textbook mostly for homework and reading 
for understanding (91% each) as well as studying for assessments (82%), with half the class reporting 
they would use it for labs. By C-term at the same time, actual labs usage fell by almost 35%, homework 
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usage fell by more than 30%, and reading for understanding fell by about 25%. Assessment studying 
stayed constant, likely attributed to the e-textbook-based clicker quiz that was administered around this 
time, as seen in Figure 4.12. 
 
Figure 4.12: Course Areas in Which Students Hypothetically and Actually Use E-textbook 
One smaller contributing factor to less e-textbook usage may have been differences in learning 
method preferences. Students in B-term liked textbooks in general slightly more than C-term, with a 
2.26 mean in B-term versus a 2.13 mean in C-term. Also, B-term students liked online written material 
more, with a 2.24 mean in B-term vs a 2.09 mean in C-term.  
A fix for limited e-textbook utility for future projects may lie firstly in full course coverage as 
discussed above, and secondly in materials designed to help with the final project. In both B-term and C-
term about one-third of the class admitted to struggling with the final project. Over 80% of the class in 
both terms responded positively to the concept of having a robot design guide for the final project, 
including examples of robot designs that did or did not work and why. It is the understanding of this IQP 
group that supplementary materials are posted on myWPI expressly for the purpose of helping students 
with project design however, these materials mean little if they are not used by students. By the end of 
B-term only 77% of students had viewed the supplementary materials tab. Similarly, by the end of C-
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term only 71% of students used the supplementary materials, as seen in Figure 4.13. These statistics 
mean that much of the trouble those students had on the project may have been due to not ever 
viewing those sources. 
 
Figure 4.13: Parts of myWPI That Students Use 
Students may not look at the e-textbook either and still struggle. Short of making such sections 
of the e-textbook required reading, nothing can be done except making the e-textbook bigger and more 
useful in order to encourage more use. A book with full course coverage is desired by students, and 
likely so are example problems. It is no stretch of the imagination to believe that adding more of each 
may boost student usage of the e-textbook and lead to more views of the students’ own volition. As it 
currently stands, 91% of respondents at the end of C-term said they would refer to the e-textbook in the 
future despite limited use while in the RBE 1001 course. 
Finally, in order to evaluate student learning, the grades data for both terms was analyzed. A 
brief summary of the grades data can be seen in table 4.2 below. While student learning cannot be 
judged based on grades alone, this data solidifies the argument that the e-textbook was not the reason 
for differing student performance. Averages on all the quizzes, including the clicker quizzes, went down 
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from B term to C term. The overall class total and final project performance remained roughly constant 
for all students. The number of “A” grades in C Term was about 7% higher than B Term but there were 
fewer grades of “B’s” or “C’s.” In addition, C-term saw one more grade of “NR,” or Not Recorded. 
 B TERM C TERM 
Quiz 1 avg (%) 81.92 78.70 
Quiz 2 avg (%) 86.15 80.40 
Quiz 3 avg (%) 80.14 69.44 
Clicker Quiz avg (%) 76.92 62.37 
Final Project avg (%) 81.47 82.70 
Total avg (%) 80.57 79.18 
ME Competency avg (%) 69.33 66.01 
EE Competency avg (%) 83.54 74.07 
CS Competency avg (%) 81.81 75.90 
Table 4.2: Summary of Grades Data from B Term and C Term 
However, competencies in the main areas of Robotics Engineering - Mechanical Engineering, 
Electrical Engineering, and Computer Science - all dropped on average. It can be seen that C-term 
students were lacking in their conceptual understanding in crucial areas. It would be reasonable to 
assume this may be due to the lack of prior course experience seen in C-term students rather than due 
to the e-textbook’s beneficial extra information and explanations. Despite the lack of Mechanical 
Engineering competency, respondents indicated the most poorly-covered topics of the course to be 
Programming and Sensors consistently throughout both terms. Problems were expected with 
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Programming due to the focus group. The Sensors chapter was indicated to be the most helpful in the 
middle and end of C-term even though satisfaction with the topic was low, while Programming chapter 
satisfaction varied throughout C-term. This suggests broader problems with the course and not the e-
textbook. 
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5 Conclusion 
 
All of this data tells us that, while the e-textbook likely did not negatively affect the RBE 1001 
course, changes in student learning were not driven by it. More likely, differences in the demographics 
between B-term and C-term played a much bigger role. In fact, the main professors of the RBE 1001 
course – Ken Stafford as the primary instructor, and Michael Gennert as the secondary instructor - 
changed roles from B- term to C-term. Professor Gennert desired to be in charge during C-term and the 
results of this change in professor may be the cause of many of the changes between terms B and C. The 
only things that the IQP group had control over was the e-textbook architecture and some interactive 
elements. This problem can only be remedied by future work continuing the effort, and some 
suggestions for future projects are as follows. 
First, the RBE 1001 professors should work more closely with whoever develops the e-textbook 
or better yet, take charge of all development as suggested in the background research. This e-textbook 
was written under the supervision of a non-robotics professor which may have led to inaccurate or 
incomplete information becoming part of the finalized e-textbook. The fact that the e-textbook was 
developed by another team just before and while it was being analyzed by this IQP was also a large 
problem, resulting in time constraints imposed by each team as it made progress. In the future, a two-
team approach may not be desirable if the timing will be so tight. Ultimately, efforts should be taken to 
expand upon the work of the IQP and MQP for full course coverage. 
Second, more time must be spent on the e-textbook developing example problems and 
reference material, such as the robot design guide for the final project that many students desired. As 
indicated by the surveys, students would usually use a textbook to study for exams and solve homework 
problems. In the current e-textbook, there is a lack of example problems similar to those on homework 
and quizzes. To make time for all this development, the current e-textbook architecture this IQP 
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developed should be used and built upon, instead of building from scratch. This minimizes wasting 
precious time on matters that are not geared towards an analysis of the finished product. 
Third, development of animations and interactivity, while important, may not be paramount to 
the success of an e-textbook. The data shows that full course coverage and a perceived need in students 
for e-textbook usage will be the deciding factors in its use. Further, as discussed in the background 
research, animations may prove less useful to students as the course continues (Bode, 2013). 
Development of these aspects will again involve large time expenditure and/or learning curve, perhaps 
better suited to an MQP team or IQP team specifically with the purpose of designing and analyzing 
animations. 
Further, students, student assistants and teaching assistants could be surveyed more frequently 
in the development stage of the e-textbook in order to develop a more useful e-textbook. It is the 
understanding of this IQP group that the MQP group developing the e-textbook essentially 
accomplished a one-to-one transfer of part of the professor’s lecture notes to the e-textbook with a few 
additions. If the students are surveyed and problem areas found, more emphasis can be put on those 
areas. In other words, the e-textbook can be adapted from solely lecture material to a book that helps 
with all conceivable misconceptions and problem areas from a student’s point of view. 
In addition, the e-textbook needs more clear integration into the RBE 1001 course. The only 
thing the book was explicitly used for was one clicker quiz in C term. Once the book covers the entire 
course, the professor may desire to assign readings or direct students to the relevant chapters of the e-
textbook for each lecture or group of lectures. When students see the e-textbook promoted and find it 
to be useful, they will perceive the book as a useful tool to their learning success and use it more 
frequently. 
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Finally, this IQP faced problems involved with survey sample sizes being too small. In the future, 
projects desiring very conclusive data may consider administering paper surveys in class as opposed to 
online surveys. It is likely that everyone in lecture will answer a survey if time is devoted to the matter, 
even when it is not mandatory to do so. While paper surveys are harder to analyze, researchers may 
also be more confident in their results. Along these same lines, projects that wish to track website usage 
should use an easy method such as Google Analytics, and view the webpages offline if needed so as to 
not interfere with tracking data. 
For the e-textbook to be viable, much work must still be done. Despite time constraints and 
timing conflicts between the MQP and IQP teams, this IQP succeeded in setting the framework upon 
which future projects may build their work and improve upon ours. Timing must be taken into careful 
consideration when planning projects if development and analysis are to occur concurrently again, 
however.  
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Appendix A - Focus Group Questions, Notes and Forms 
RBE E-Book Focus Group (20 November 2014) 
Inform students that they will be recorded for our own purposes, for analysis and transcription. 
Recording may also be given to Institutional Review Board (IRB) if they request it. By its very nature, a 
focus group can’t guarantee confidentiality but there is no appreciable risk to students. 
RBE 1001 E-Book IQP: Our goal is to learn about student sentiment on an electronic textbook (e-
textbook) and on other supplementary materials for possible use in future RBE 1001 classes. 
Additionally we want to know of any other concerns about the course in general. 
Many of you are vocal in your concerns about the RBE curriculum and teaching style; we are not trying 
to replicate any results here. We are trying to learn of any new feelings, and see how any previously-
expressed opinions may have changed with time and/or experience. 
Question 1 PURPOSE: Gets students thinking about the course, what they did or didn’t like 
 How much did you think you learned in RBE 1001? 
o Did it prepare you for future classes adequately? 
o How often do you apply your knowledge learned? 
 Examples? 
Question 2 PURPOSE: Informs areas of emphasis within e-textbook 
 Were there any topics of RBE 1001 did you find to be well-covered? 
o What made you consider them to be well-covered? 
 Were there any topics could have been better covered? 
o Would it have helped to have external reference information? 
o Would this better coverage have helped with your later WPI coursework? 
Question 3 PURPOSE: Student sentiment on the possibility of an e-textbook 
 How do you think supplementary material (i.e. an e-textbook or website) would affect the 
course? 
o How would you structure the content for use by students (what medium)? 
 E-textbook, physical textbook, website, wiki, paper copy quick reference 
sheets…? 
o How would you use it on a daily basis?  
 Studying, homework, reading for understanding… 
Question 4 PURPOSE: Student sentiment on current textbooks 
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 What are your opinions on hard-copy textbooks? 
o What do you like/dislike? 
o How do you currently use physical textbooks? 
Question 5 PURPOSE: Student sentiment on possibility of videos 
 What are your opinions on educational videos? 
o What do you like/dislike? 
o Do you watch any on Youtube, e.g. Minute Physics? 
o Do you think this would be a good or bad way to teach basic RBE concepts? 
Question 6 PURPOSE: Student sentiment on quick reference materials 
 What are your opinions on quick reference sheets (like the ones sold at the bookstore for 
Physics, Calculus….)? 
o Would these be good to provide to students? 
o What about equation sheets? Professor-made vs. Student-made 
Question 7: PURPOSE: Finding out student opinions on assessment tools 
 What is your opinion on learning checkpoints? 
o Do you find automatic feedback on a question beneficial? 
 Example: Mastering Physics, Wiley Plus 
o Is there any other types of learning checks you find useful? 
Question 8 PURPOSE: Student suggestions for other supplementary learning materials we have not yet 
thought of 
 Do you have any other ideas for supplementary learning materials to be used in the RBE 1001 
course? 
Question 9 PURPOSE: Has direct relation to how e-textbook may be used in the future. 
 Have you had an experience with an inverted classroom environment? 
o If so, what was your opinion? 
Question 10 PURPOSE: Student sentiment on professors themselves 
 Did your professor impact your experience with the RBE 1001 course? 
o Who did you have? 
o Was their teaching style beneficial? 
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o Was their organization of the course beneficial? 
Question 11 PURPOSE: Ties up loose ends, last chance to voice any opinions or things that may have 
been overlooked. 
 Overall, would you recommend the 1001 course to others? 
o Why or why not? 
o Who (what programs of study) would you recommend the course to? 
o Do you have any further opinions on the RBE 1001 course or suggestions for its 
betterment? 
 
RBE E-Book Focus Group (20 November 2014) 
Inform students that they will be recorded for our own purposes, for analysis and transcription. 
Recording may also be given to Institutional Review Board (IRB) if they request it. By its very nature, a 
focus group can’t guarantee confidentiality but there is no appreciable risk to students. 
RBE 1001 E-Book IQP: Our goal is to learn about student sentiment on an electronic textbook (e-
textbook) and on other supplementary materials for possible use in future RBE 1001 classes. 
Additionally we want to know of any other concerns about the course in general. 
Many of you are vocal in your concerns about the RBE curriculum and teaching style; we are not trying 
to replicate any results here. We are trying to learn of any new feelings, and see how any previously-
expressed opinions may have changed with time and/or experience. 
Attendance (8) 
RBE Majors 8 
RBE Minors 0 
Non Robotics 1 
Taken 1001: 7 
Not Taken: 2 
Question 1 PURPOSE: Gets students thinking about the course, what they did or didn’t like. How much 
did you think you learned in RBE 1001? Did it prepare you for future classes adequately? How often do 
you apply your knowledge learned? Examples? 
 Not helpful – didn't learn a lot 
 Want more time spent on mechanical (Taken B12) 
 Didn't learn – learned programming Arduino – only applied to 200x RBE courses 
 Intro to robots – good intro to robots in general, not to later RBE courses 
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 “Dysfunctional teams on time sensitive projects” 
 “We did half and half” 
 Programming didn't teach programming until last lecture 
 Need programming background, statics prereq? 
Question 2 PURPOSE: Informs areas of emphasis within e-textbook. Were there any topics of RBE 1001 
did you find to be well-covered? What made you consider them to be well-covered? Were there any 
topics could have been better covered? Would it have helped to have external reference information? 
Would this better coverage have helped with your later WPI coursework? 
 Plenty of “minor” things covered well, e.g. find center of mass, circuits, but too simple per 
amount covered 
 SA said students don't understand elevators 
 Coding, programming bad 
 People used current book and RBE 1001 wiki for reference 
 Agreement about helpfulness of book 
 Problems based on reading = more likely to actually read book “that would be cool” 
 Statics would have helped 
Question 3 PURPOSE: Student sentiment on the possibility of an e-textbook. How do you think 
supplementary material (i.e. an e-textbook or website) would affect the course? How would you 
structure the content for use by students (what medium)? E-textbook, physical textbook, website, wiki, 
paper copy quick reference sheets…? How would you use it on a daily basis? Studying, homework, 
reading for understanding… 
 Make things easier for TAs/SAs 
 More people understand material 
 Errata would have been nice to know 
 Arduino quirks would have been nice to know 
 People don't read appendices, may not help TAs and SAs  
 Fewer questions on final project, those questions are high-level 
 Chapter on robot design = positive reception 
 Final project robots often have same mistakes 
 Labs badly written (unclear/contradictory) 
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Question 4 PURPOSE: Student sentiment on current textbooks. What are your opinions on hard-copy 
textbooks? What do you like/dislike? How do you currently use physical textbooks? 
 Physical textbooks easier to use while working, can highlight 
 More cumbersome, cost 
 No CTRL+F in physical book 
 Physical book not viable for this course  
 “Way to comment would be cool” 
Question 5 PURPOSE: Student sentiment on possibility of videos. What are your opinions on educational 
videos? What do you like/dislike? Do you watch any on YouTube, e.g. Minute Physics? Do you think this 
would be a good or bad way to teach basic RBE concepts? 
 MinutePhysics + ASAP Science are really useful 
 Shorter (< 5 min) is better, make a playlist 
 Great for specific concepts, not as well for “broader questions” (concise) 
 [Jessie] What do y'all think of Class Capture?  
 Never watch it 
 Cause students to miss class? 
 Lectures only work when people pay attention, class capture would be good, but people 
don't use it like that 
 Harder to concentrate on class capture 
 Can't concentrate in class, but can with class capture 
 Don't watch from start to finish 
 Quality is bad, profs don't know how to use it 
 Pictures of the board helpful for equations, but does not capture explanation/concepts 
Question 6 PURPOSE: Student sentiment on quick reference materials. What are your opinions on quick 
reference sheets (like the ones sold at the bookstore for Physics, Calculus….)? Would these be good to 
provide to students? What about equation sheets? Professor-made vs. Student-made 
 More effective when student-made 
 Better on tests where you make a note-sheet 
 Useful for programming, syntax, etc. 
 Physics exams had equations, “this is what I don't need to remember” 
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 “Incredibly helpful” to have list of equations like in a textbook 
Question 7: PURPOSE: Finding out student opinions on assessment tools. What is your opinion on 
learning checkpoints? Do you find automatic feedback on a question beneficial? Example: Mastering 
Physics, Wiley Plus. Is there any other types of learning checks you find useful? 
 Mastering Physics “wasn't very good” 
 Clickers in class helpful? ==> good if done well 
 Better for feedback on the class, not grading 
 Clickers work better than prof asking for responses, increase in participation 
One focus group respondent leaves at this point. 
 Auto-feedback seems like good idea 
 Feedback soon > feedback later 
 Good for no-pressure situation (would hate automatic quiz) 
 Required quiz credit for doing it? Trying multiple times before showing answer (“I give up 
button”)  
 Tutorials after some number of failures 
Question 8 PURPOSE: Student suggestions for other supplementary learning materials we have not yet 
thought of. Do you have any other ideas for supplementary learning materials to be used in the RBE 
1001 course? 
 Wikipedia links ==> Too in-depth for simple concepts. Something simpler 
 IFL Science?  
 Examples of working robots (past projects) 
 Why does/doesn't work 
 Manuals on equipment  
 Information is there, 90% doesn't look at it, problem with finding it? 
 rbe1001.com (edu? org?) 
Question 9 PURPOSE: Has direct relation to how e-textbook may be used in the future. Have you had an 
experience with an inverted classroom environment? If so, what was your opinion? 
 People think they'd watch the videos 
 Hamel had people watch Course videos, problems in class 
 Videos need to be required 
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 People wouldn't watch them at first? 
 Lack of communication between professor and students makes material hard to find 
 Stafford throws reference books at the syllabus 
 Same weight for required and “reference” books 
 Reading is “thrown aside” 
Question 10 PURPOSE: Student sentiment on professors themselves. Did your professor impact your 
experience with the RBE 1001 course? Who did you have? Was their teaching style beneficial? Was their 
organization of the course beneficial? 
 Stafford + Gennert: 5 
 Ciraldi: 1 
 Stafford + Miller: 1 
 Stafford + Gennert are excited, Gennert didn't teach too much, teaching style not useful to 
learning 
 Stafford lectures don't mesh with each other, disconnected 
 Struggle to stay awake during Gennert 
 Demoralized to know that Stafford disappointed 
 B/C term students ask more questions because they care more 
 Stafford “pushes much more healthy habits of robotics engineering” 
 Ciraldi felt like substitute teacher 
 Ciraldi knew officially how to do course, but did not have in-depth knowledge. Comfortable with 
CS, not familiar with all of it 
 Book usage dependent on professor 
Question 11 PURPOSE: Ties up loose ends, last chance to voice any opinions or things that may have 
been overlooked. Overall, would you recommend the 1001 course to others? Why or why not? Who 
(what programs of study) would you recommend the course to? Do you have any further opinions on 
the RBE 1001 course or suggestions for its betterment? 
 FIRST students don't take it because they already know 
 FIRST student should take it so they learn real robots (with math + analysis) 
 Students who do well are often FIRST, care more 
 Recommend to people with no (or a little) experience, wants to be RBE major 
 Don't recommend for minor 
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 Someone else says recommend for minor or people in ME, “had a blast” 
 Recommend to everyone, good intro to “fields you have nothing to do with” 
 Group dynamic 
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Informed Consent Agreement for Participation in a Research Study  
Investigators:  Leo Bowen-Biggs, Michelle Gagnon, Jessie Johnson, Mitchell Weeks  
Contact Information: RBE 1001 E-Book IQP Group  
    WPI  
    100 Institute Road  
    Worcester, MA  01609  
    Email: rbebook@wpi.edu  
Title of Research Study:  RBE E-Book  
Introduction:  
You are being asked to participate in a research study.  Before you agree, however, you must be fully 
informed about the purpose of the study, the procedures to be followed, and any benefits, risks or 
discomfort that you may experience as a result of your participation.  This form presents information 
about the study so that you may make a fully informed decision regarding your participation.   
Purpose of the study:  
In this focus group, you will be asked about your feelings related to the Robotics Engineering (RBE) 
curriculum and course structure.  
Procedures to be followed:  
You will be seated with other WPI students in the lecture hall located in Atwater-Kent 219. You will 
be asked multiple questions about the RBE curriculum and course structure, and discuss your 
feelings on these topics with the investigators and the other students. The focus group will be 
recorded on video for use by the IQP group at a later date. The footage will not be made accessible 
to anyone outside the RBE 1001 e-Textbook IQP and, if necessary, the Worcester Polytechnic 
Institute Institutional Review Board (WPI IRB).  
Risks to study participants:  
Because this session will be videotaped and other participants will hear your comments, there is a 
risk that your statements and opinions will be communicated to others.  We will not share the 
videotape or republish it with our project.  Participants in the study are asked to respect the 
confidentiality of the focus group and not share comments made in this setting with anyone after the 
focus group is over.  
Benefits to research participants and others:  
There is no direct benefit to you.  
Record keeping and confidentiality:  
Records of your participation in this study will be held confidential so far as permitted by law.  
However, the study investigators and, under certain circumstances, the Worcester Polytechnic 
Institute Institutional Review Board (WPI IRB) will be able to inspect and have access to 
confidential data that identify you by name.  Any publication or presentation of the data will not 
identify you.   
Compensation or treatment in the event of injury:  
In the unlikely event of physical injury resulting from participation in the research, you understand 
that medical treatment may be available from WPI, including first aid emergency care, and that your 
insurance carrier may be billed for the cost of such treatment.  No compensation for medical care can 
be provided by WPI.  You further understand that making such medical care available, or providing 
it, does not imply that such injury is the fault of the investigators.  You do not give up any of your 
legal rights by signing this statement.  
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Cost/Payment:  
You will receive no payment for participating in this study; however, food will be provided.  
For more information about this research or about the rights of research participants, or in 
case of research-related injury, contact:  
Prof. Kenneth Stafford, RBE Department, WPI, 100 Institute Road, Worcester, MA (Tel. 508-831-
6122, Email stafford@wpi.edu).  You may also contact the chair of the WPI Institutional Review 
Board (Prof. Kent Rissmiller, Tel. 508-831-5019, Email: kjr@wpi.edu) or WPI’s University 
Compliance Officer (Michael J. Curley, Tel. 508-831-6919).  
Your participation in this research is voluntary.  Your refusal to participate will not result in any 
penalty to you or any loss of benefits to which you may otherwise be entitled.  You may decide to 
stop participating in the research at any time without penalty or loss of other benefits.  The project 
investigators retain the right to cancel or postpone the experimental procedures at any time they see 
fit.  Data obtained in this experiment will become the property of the investigators and WPI.  If you 
withdraw from the study, data already collected from you will remain in the study.  
  
By signing below, you acknowledge that you have been informed about and consent to be a 
participant in the study described above.  Make sure that your questions are answered to your 
satisfaction before signing.  You are entitled to retain a copy of this consent agreement.  
  
___________________________   Date:  ___________________  
Study Participant Signature  
  
APPROVED   
WPI IRB 1  
11/20 /2014 to10/21/2015  
   
___________________________                                 
Study Participant Name (Please print)     
  
____________________________________ Date:  ___________________  
Signature of Person who explained this study  
 
  
74 
 
Appendix B – B-Term Surveys and Results 
RBE 1001 PreTest B-Term 
What is your Gender? 
 Male 
 Female 
 Other 
 Decline to Answer 
Are you an International Student? 
 Yes 
 No 
 Decline to Answer 
Are you a Robotics Engineering major? 
 Yes 
 No 
 I'm thinking about it 
 Decline to Answer 
Rate your previous experiences, including in class, out of class and high school.  
 None Little Moderate Strong 
Mechanical Engineering         
Computer Science         
Electrical and Computer Engineering         
General Physics: Mechanics         
Robotics Engineering (including FIRST)         
Have you experienced an Inverted Learning style classroom before? (Lectures done out of class, with Activities and work done 
in class, are typical of this type of classroom) 
 Yes 
 No 
 I'm not Sure 
Mark each statement as one of the following: Strongly Disagree, Somewhat Disagree, Somewhat Agree, Strongly Agree 
 Strongly Disagree Disagree Agree Strongly Agree 
I like working in teams         
I am a visual learner (learn primarily by seeing)         
I am an auditory learner (learn primarily by hearing)         
I am a tactile learner (learn primarily by doing)         
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Rate how much you would use each of the following materials in this class if they were provided. 
 Never Rarely Sometimes Often 
E-Textbook         
Physical Textbook         
Concept Questions (as practice only)         
How many days per week do you use each of the following devices? 
______ Laptop 
______ Desktop (personal or school provided) 
______ Tablet or E-Reader 
______ Smart Phone 
If an e-textbook was provided, would you use a tablet or e-reader to access it? 
 Yes 
 No 
 Does not Apply 
If an e-textbook was provided, would you use a smartphone to access it? 
 Yes 
 No 
 Does not Apply 
Rate each method of learning based on how useful you find them 
 Poor Fair Good 
Textbook Reading       
Lecture with Slides       
Lecture with Chalk or 
Whiteboard 
      
Labs       
Discussion with 
TA/SA/Previous Student 
      
Homework       
Online videos       
Online written material       
At this point in the course, are you more concerned about understanding a topic, or getting a good grade? Please be honest - 
information is not disclosed 
 Understanding 
 Grade 
 Understanding, but I would be bothered if I received a poor grade 
 Prefer not to answer 
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B Survey 1 Report 
Last Modified: 04/07/2015 
1.  What is your Gender? 
 
 
# Answer  
 
Response % 
1 Male   
 
31 81.58% 
2 Female   
 
6 15.79% 
3 Other  
 
0 0.00% 
4 
Decline to 
Answer 
  
 
1 2.63% 
 Total  38 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Mean 1.24 
Variance 0.35 
Standard Deviation 0.59 
Total Responses 38 
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2.  Are you an International Student? 
 
 
# Answer  
 
Response % 
1 Yes   
 
5 13.16% 
2 No   
 
33 86.84% 
3 
Decline to 
Answer 
 
 
0 0.00% 
 Total  38 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.87 
Variance 0.12 
Standard Deviation 0.34 
Total Responses 38 
 
3.  Are you a Robotics Engineering major? 
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# Answer  
 
Response % 
1 Yes   
 
25 65.79% 
2 No   
 
5 13.16% 
3 
I'm thinking 
about it 
  
 
8 21.05% 
4 
Decline to 
Answer 
 
 
0 0.00% 
 Total  38 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.55 
Variance 0.69 
Standard Deviation 0.83 
Total Responses 38 
 
4.  Rate your previous experiences, including in class, out of class and high school.  
 
 
# Question None Little Moderate Strong 
Total 
Responses 
Mean 
1 
Mechanical 
Engineering 
13.16% 26.32% 39.47% 21.05% 38 2.68 
2 
Computer 
Science 
15.79% 26.32% 34.21% 23.68% 38 2.66 
3 
Electrical 
and 
Computer 
Engineering 
15.79% 42.11% 34.21% 7.89% 38 2.34 
4 
General 
Physics: 
Mechanics 
0.00% 10.53% 42.11% 47.37% 38 3.37 
5 
Robotics 
Engineering 
(including 
FIRST) 
21.05% 15.79% 18.42% 44.74% 38 2.87 
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# Question None Little Moderate Strong 
Total 
Responses 
Mean 
1 
Mechanical 
Engineering 
5 10 15 8 38 2.68 
2 
Computer 
Science 
6 10 13 9 38 2.66 
3 
Electrical 
and 
Computer 
Engineering 
6 16 13 3 38 2.34 
4 
General 
Physics: 
Mechanics 
0 4 16 18 38 3.37 
5 
Robotics 
Engineering 
(including 
FIRST) 
8 6 7 17 38 2.87 
 
Statistic 
Mechanical 
Engineering 
Computer Science 
Electrical and 
Computer 
Engineering 
General Physics: 
Mechanics 
Robotics 
Engineering 
(including FIRST) 
Min Value 1 1 1 2 1 
Max Value 4 4 4 4 4 
Mean 2.68 2.66 2.34 3.37 2.87 
Variance 0.92 1.04 0.72 0.46 1.47 
Standard 
Deviation 
0.96 1.02 0.85 0.67 1.21 
Total Responses 38 38 38 38 38 
 
5.  Have you experienced an Inverted Learning style classroom before?(Lectures done out of class, with Activities and work 
done in class, are typical of this type of classroom) 
 
 
# Answer  
 
Response % 
1 Yes   
 
12 31.58% 
2 No   
 
20 52.63% 
3 I'm not Sure   
 
6 15.79% 
 Total  38 100.00% 
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Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.84 
Variance 0.46 
Standard Deviation 0.68 
Total Responses 38 
 
6.  Mark each statement as one of the following: Strongly Disagree, Somewhat Disagree, Somewhat Agree, Strongly Agree 
 
 
# Question 
Strongly 
Disagree 
Disagree Agree 
Strongly 
Agree 
Total 
Responses 
Mean 
1 
I like 
working in 
teams 
0.00% 13.16% 65.79% 21.05% 38 3.08 
2 
I am a visual 
learner 
(learn 
primarily by 
seeing) 
0.00% 5.26% 52.63% 42.11% 38 3.37 
3 
I am an 
auditory 
learner 
(learn 
primarily by 
hearing) 
5.26% 55.26% 34.21% 5.26% 38 2.39 
4 
I am a tactile 
learner 
(learn 
primarily by 
doing) 
0.00% 7.89% 36.84% 55.26% 38 3.47 
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# Question 
Strongly 
Disagree 
Disagree Agree 
Strongly 
Agree 
Total 
Responses 
Mean 
1 
I like 
working in 
teams 
0 5 25 8 38 3.08 
2 
I am a visual 
learner 
(learn 
primarily by 
seeing) 
0 2 20 16 38 3.37 
3 
I am an 
auditory 
learner 
(learn 
primarily by 
hearing) 
2 21 13 2 38 2.39 
4 
I am a tactile 
learner 
(learn 
primarily by 
doing) 
0 3 14 21 38 3.47 
 
Statistic I like working in teams 
I am a visual learner 
(learn primarily by 
seeing) 
I am an auditory 
learner (learn 
primarily by hearing) 
I am a tactile learner 
(learn primarily by 
doing) 
Min Value 2 2 1 2 
Max Value 4 4 4 4 
Mean 3.08 3.37 2.39 3.47 
Variance 0.34 0.35 0.46 0.42 
Standard Deviation 0.59 0.59 0.68 0.65 
Total Responses 38 38 38 38 
 
7.  Rate how much you would use each of the following materials in this class if they were provided. 
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# Question Never Rarely Sometimes Often 
Total 
Responses 
Mean 
1 E-Textbook 0.00% 8.33% 33.33% 58.33% 36 3.50 
2 
Physical 
Textbook 
5.56% 25.00% 44.44% 25.00% 36 2.89 
3 
Concept 
Questions 
(as practice 
only) 
0.00% 22.22% 47.22% 30.56% 36 3.08 
 
# Question Never Rarely Sometimes Often 
Total 
Responses 
Mean 
1 E-Textbook 0 3 12 21 36 3.50 
2 
Physical 
Textbook 
2 9 16 9 36 2.89 
3 
Concept 
Questions 
(as practice 
only) 
0 8 17 11 36 3.08 
 
Statistic E-Textbook Physical Textbook 
Concept Questions (as 
practice only) 
Min Value 2 1 2 
Max Value 4 4 4 
Mean 3.50 2.89 3.08 
Variance 0.43 0.73 0.54 
Standard Deviation 0.65 0.85 0.73 
Total Responses 36 36 36 
 
8.  How many days per week do you use each of the following devices? 
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# Answer Min Value Max Value Average Value 
Standard 
Deviation 
Responses 
1 Laptop 5.00 7.00 6.92 0.36 37 
2 
Desktop 
(personal or 
school 
provided) 
0.00 7.00 2.83 2.09 29 
3 
Tablet or E-
Reader 
0.00 7.00 3.13 2.47 16 
4 Smart Phone 2.00 7.00 6.62 1.18 34 
 
Statistic Value 
Total Responses 38 
 
9.  If an e-textbook was provided, would you use a tablet or e-reader to access it? 
 
 
# Answer  
 
Response % 
1 Yes   
 
18 47.37% 
2 No   
 
8 21.05% 
3 Does not Apply   
 
12 31.58% 
 Total  38 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.84 
Variance 0.79 
Standard Deviation 0.89 
Total Responses 38 
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10.  If an e-textbook was provided, would you use a smartphone to access it? 
 
 
# Answer  
 
Response % 
1 Yes   
 
25 65.79% 
2 No   
 
11 28.95% 
3 Does not Apply   
 
2 5.26% 
 Total  38 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.39 
Variance 0.35 
Standard Deviation 0.59 
Total Responses 38 
 
11.  Rate Each method of learning based on how useful you find them 
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# Question Poor Fair Good 
Total 
Responses 
Mean 
1 
Textbook 
Reading 
13.16% 47.37% 39.47% 38 2.26 
2 
Lecture with 
Slides 
10.81% 35.14% 54.05% 37 2.43 
3 
Lecture with 
Chalk or 
Whiteboard 
8.11% 45.95% 45.95% 37 2.38 
4 Labs 5.41% 29.73% 64.86% 37 2.59 
5 
Discussion with 
TA/SA/Previous 
Student 
2.70% 32.43% 64.86% 37 2.62 
6 Homework 0.00% 43.24% 56.76% 37 2.57 
7 Online videos 8.11% 35.14% 56.76% 37 2.49 
8 
Online written 
material 
13.51% 48.65% 37.84% 37 2.24 
 
# Question Poor Fair Good 
Total 
Responses 
Mean 
1 
Textbook 
Reading 
5 18 15 38 2.26 
2 
Lecture with 
Slides 
4 13 20 37 2.43 
3 
Lecture with 
Chalk or 
Whiteboard 
3 17 17 37 2.38 
4 Labs 2 11 24 37 2.59 
5 
Discussion with 
TA/SA/Previous 
Student 
1 12 24 37 2.62 
6 Homework 0 16 21 37 2.57 
7 Online videos 3 13 21 37 2.49 
8 
Online written 
material 
5 18 14 37 2.24 
 
Statistic 
Textbook 
Reading 
Lecture 
with 
Slides 
Lecture 
with Chalk 
or 
Whiteboard 
Labs 
Discussion with 
TA/SA/Previous 
Student 
Homework 
Online 
videos 
Online 
written 
material 
Min Value 1 1 1 1 1 2 1 1 
Max Value 3 3 3 3 3 3 3 3 
Mean 2.26 2.43 2.38 2.59 2.62 2.57 2.49 2.24 
Variance 0.47 0.47 0.41 0.36 0.30 0.25 0.42 0.47 
Standard 
Deviation 
0.69 0.69 0.64 0.60 0.55 0.50 0.65 0.68 
Total 
Responses 
38 37 37 37 37 37 37 37 
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12.  At this point in the course, are you more concerned about understanding a topic, or getting a good grade?Please be 
honest - information is not disclosed 
 
 
# Answer  
 
Response % 
1 Understanding   
 
5 13.51% 
2 Grade   
 
2 5.41% 
3 
Understanding, but 
I would be 
bothered if I 
received a poor 
grade 
  
 
30 81.08% 
4 
Prefer not to 
answer 
 
 
0 0.00% 
 Total  37 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 2.68 
Variance 0.50 
Standard Deviation 0.71 
Total Responses 37 
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RBE 1001 Midpoint B-Term 
 
Which aspects of this course are the most frustrating for you? Why? 
 
Please mark your level of satisfaction with each part of this class: 
 Strongly Dissatisfied Somewhat 
Dissatisfied 
Somewhat Satisfied Strongly Satisfied 
Labs         
Homework         
Quizzes/Tests         
Lectures         
Overall Course         
 
Please mark how satisfied you are with the course coverage in these areas: 
 Strongly Dissatisfied Somewhat 
Dissatisfied 
Somewhat Satisfied Strongly Satisfied 
DC Motors and 
Power 
Transmissions 
        
Kinematics/Statics 
(e.g. Forces, FBDs) 
        
Ohm's Law and Intro 
to Circuits 
        
Programming in 
Arduino 
        
Sensors         
 
If a textbook were provided for this course, is there anything in particular you would like to see covered in it? 
 
What would you use a textbook for? Check all that apply. 
 Labs 
 Homework 
 Studying for Assessments 
 Reading for Understanding 
 
At this point in the course, are you more concerned about understanding a topic, or getting a good grade? Please be 
honest - information is not disclosed! 
 Understanding 
 Grade 
 Understanding, but I would be bothered if I received a poor grade 
 Prefer not to answer 
 
How often do you actually use myWPI? 
 Never 
 Rarely 
 Sometimes 
 Often 
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What do you use myWPI for? Check all that apply. 
 Homework Assignments 
 Supplementary/Extra Materials 
 Grades 
 Discussion Board 
 Reviewing Lecture Material 
 
Compared to the regular lectures, how satisfied were you with the Inverted Lectures? 
 Strongly Dissatisfied 
 Somewhat Dissatisfied 
 Somewhat Satisfied 
 Strongly Satisfied 
 
Would you find educational videos helpful for this course? 
 Yes 
 No 
 
What would you like educational videos to cover? Check all that apply. 
 Broad concepts only 
 Specific concepts only 
 One lecture per video 
 I don't think videos would be helpful 
 
What is the maximum length of an educational video you would be willing to watch? 
 Less than 2 Minutes 
 2-3 Minutes 
 3-5 Minutes 
 5-10 Minutes 
 More than 10 Minutes 
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 B Survey 2 Report 
 Last Modified: 04/07/2015 
 1.  Which aspects of this course are the most frustrating for you? Why? 
 
Text Response 
The overly specific expectations. 
Learning the material is very hard when most of it is conveyed ONLY through lecture, I've had to turn to bad Google results 
many times to get the homework done. The "supplemental" materials on myWpi are very lacking, and the lecture notes are 
often incomplete 
The mechanical aspects are the toughest. 
The lectures are confusing and do not help homework enough. 
Things being posted late on My WPI is hard to deal with. This is a hard class (a lot of work) and it is much worse when I cannot 
do work in advance because I know I will be busy that day 
as someone who has never done anything with robots or programing, it not really an introductory class 
Mechanical. They do not explain them well enough and there aren't enough practice problems that don't count for a grade to 
become better with. 
Statistic Value 
Total Responses 7 
  
 2.  Please mark your level of satisfaction with each part of this class: 
  
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 Labs 8.70% 4.35% 47.83% 39.13% 23 3.17 
2 Homework 13.04% 26.09% 52.17% 8.70% 23 2.57 
3 Quizzes/Tests 0.00% 26.09% 43.48% 30.43% 23 3.04 
5 Lectures 0.00% 26.09% 52.17% 21.74% 23 2.96 
6 Overall Course 4.35% 13.04% 65.22% 17.39% 23 2.96 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 Labs 2 1 11 9 23 3.17 
2 Homework 3 6 12 2 23 2.57 
3 Quizzes/Tests 0 6 10 7 23 3.04 
5 Lectures 0 6 12 5 23 2.96 
6 Overall Course 1 3 15 4 23 2.96 
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Statistic Labs Homework Quizzes/Tests Lectures Overall Course 
Min Value 1 1 2 2 1 
Max Value 4 4 4 4 4 
Mean 3.17 2.57 3.04 2.96 2.96 
Variance 0.79 0.71 0.59 0.50 0.50 
Standard 
Deviation 
0.89 0.84 0.77 0.71 0.71 
Total Responses 23 23 23 23 23 
 3.  Please mark how satisfied are you with the course coverage in these areas: 
  
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
DC Motors and Power 
Transmissions 
0.00% 17.39% 52.17% 30.43% 23 3.13 
2 
Kinematics/Statics 
(e.g. Forces, FBDs) 
0.00% 21.74% 52.17% 26.09% 23 3.04 
3 
Ohm's Law and Intro 
to Circuits 
4.35% 8.70% 43.48% 43.48% 23 3.26 
4 
Programming in 
Arduino 
4.35% 39.13% 30.43% 26.09% 23 2.78 
5 Sensors 0.00% 30.43% 39.13% 30.43% 23 3.00 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
DC Motors and Power 
Transmissions 
0 4 12 7 23 3.13 
2 
Kinematics/Statics 
(e.g. Forces, FBDs) 
0 5 12 6 23 3.04 
3 
Ohm's Law and Intro 
to Circuits 
1 2 10 10 23 3.26 
4 
Programming in 
Arduino 
1 9 7 6 23 2.78 
5 Sensors 0 7 9 7 23 3.00 
Statistic 
DC Motors and 
Power 
Transmissions 
Kinematics/Statics 
(e.g. Forces, FBDs) 
Ohm's Law and 
Intro to Circuits 
Programming in 
Arduino 
Sensors 
Min Value 2 2 1 1 2 
Max Value 4 4 4 4 4 
Mean 3.13 3.04 3.26 2.78 3.00 
Variance 0.48 0.50 0.66 0.81 0.64 
Standard 
Deviation 
0.69 0.71 0.81 0.90 0.80 
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Total Responses 23 23 23 23 23 
 4.  If a textbook were provided for this course, is there anything in particular you would like to see covered in it? 
Text Response 
There could be a "pretend you're explaining it to a 10 year old" section that would over simplify things and make it easier for 
some kids to learn the material if they have no prior experience. 
Everything covered in the videos and lectures, in case you need to miss a day or you learn better reading then listening. 
More variety of problems that we can practice. 
FBDs, kinematics, statics, etc. 
everything 
All of the mechanic parts in this course so far. 
Proofs and in depth explanations 
All of the topics above, especially programming, op amps, and kinematics 
Everything 
Detailed programming guide 
the very basic of everything 
Programming in Adruino and examples of problems from each topic. 
For dummies section. 
basic statics 
Mechanical example problems 
talk more about the oop amp. Because the lectures are very general, I think book should have more examples and 
explanations. If students meed any questions they can find in the book by themselves 
Statistic Value 
Total Responses 16 
 
 5.  What would you use a textbook for?Check all that apply. 
  
# Answer  
 
Response % 
1 Labs   
 
11 50.00% 
2 Homework   
 
20 90.91% 
3 
Studying for 
Assessments 
  
 
18 81.82% 
4 
Reading for 
Understanding 
  
 
20 90.91% 
Statistic Value 
Min Value 1 
Max Value 4 
Total Responses 22 
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 6.  At this point in the course, are you more concerned about understanding a topic, or getting a good grade?Please be 
honest - information is not disclosed! 
  
# Answer  
 
Response % 
1 Understanding   
 
2 8.70% 
2 Grade   
 
3 13.04% 
3 
Understanding, but I 
would be bothered if 
I received a poor 
grade 
  
 
18 78.26% 
4 Prefer not to answer  
 
0 0.00% 
 Total  23 100.00% 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 2.70 
Variance 0.40 
Standard Deviation 0.63 
Total Responses 23 
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 7.  How often do you actually use myWPI? 
  
# Answer  
 
Response % 
1 Never  
 
0 0.00% 
2 Rarely  
 
0 0.00% 
3 Sometimes   
 
3 13.04% 
4 Often   
 
20 86.96% 
 Total  23 100.00% 
Statistic Value 
Min Value 3 
Max Value 4 
Mean 3.87 
Variance 0.12 
Standard Deviation 0.34 
Total Responses 23 
  
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 8.  What do you use myWPI for? Check all that apply. 
  
# Answer  
 
Response % 
1 Homework Assignments   
 
23 100.00% 
2 
Supplementary/Extra 
Materials 
  
 
15 65.22% 
3 Grades   
 
22 95.65% 
4 Discussion Board   
 
2 8.70% 
5 
Reviewing Lecture 
Material 
  
 
19 82.61% 
Statistic Value 
Min Value 1 
Max Value 5 
Total Responses 23 
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 9.  Compared to the regular lectures, how satisfied were you with the Inverted Lectures? 
  
# Answer  
 
Response % 
1 
Strongly 
Dissatisfied 
  
 
1 4.55% 
2 
Somewhat 
Dissatisfied 
  
 
3 13.64% 
3 
Somewhat 
Satisfied 
  
 
16 72.73% 
4 Strongly Satisfied   
 
2 9.09% 
 Total  22 100.00% 
Statistic Value 
Min Value 1 
Max Value 4 
Mean 2.86 
Variance 0.41 
Standard Deviation 0.64 
Total Responses 22 
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 10.  Would you find educational videos helpful for this course? 
  
# Answer  
 
Response % 
1 Yes   
 
22 95.65% 
2 No   
 
1 4.35% 
 Total  23 100.00% 
Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.04 
Variance 0.04 
Standard Deviation 0.21 
Total Responses 23 
 11.  What would you like educational videos to cover? Check all that apply. 
  
# Answer  
 
Response % 
1 
Broad concepts 
only 
  
 
10 45.45% 
2 
Specific concepts 
only 
  
 
16 72.73% 
3 
One lecture per 
video 
  
 
13 59.09% 
4 I don't think  
 
0 0.00% 
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videos would be 
helpful 
Statistic Value 
Min Value 1 
Max Value 3 
Total Responses 22 
 12.  What is the maximum length of an educational video you would be willing to watch? 
 
# Answer  
 
Response % 
1 
Less than 2 
Minutes 
 
 
0 0.00% 
2 3-5 Minutes   
 
2 8.70% 
3 2-3 Minutes  
 
0 0.00% 
4 5-10 Minutes   
 
11 47.83% 
5 
More than 10 
Minutes 
  
 
10 43.48% 
 Total  23 100.00% 
 
Statistic Value 
Min Value 2 
Max Value 5 
Mean 4.26 
Variance 0.75 
Standard Deviation 0.86 
Total Responses 23 
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RBE 1001 Endpoint B-Term 
 
Please mark how satisfied you were with each part of this class: 
 Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Labs         
Homework         
Quizzes/Tests         
Lectures         
Final Project         
Overall Course         
 
 
Please mark how satisfied you were with course coverage in these areas: 
 Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
DC Motors and Power Transmissions         
Kinematics/Forces (e.g. Forces, FBD's)         
Ohm's Law and Intro to Circuits         
Programming in Arduino         
Sensors         
 
If a textbook had been provided for this course, is there anything you would have liked to see covered in it? 
 
What would you use a textbook for in this course? Check all that apply. 
 Labs 
 Homework 
 Studying for Assessments 
 Reading for Understanding 
 
Did you have any trouble with the design of your final project? 
 Yes, I/we had a lot of trouble 
 Yes, I/we had a little trouble 
 No 
 
Would have liked a guide on robot design for the final project? This would include examples of robot designs that did 
and did not work, and why. 
 Yes 
 No 
 
At this point in the course, are you more concerned about understanding a topic, or a getting a good grade? Please 
be honest - information is not disclosed! 
 Understanding 
 Grade 
 Understanding, but I would be bothered if I received a poor grade 
 Prefer not to answer 
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What did you use myWPI for in this course? Check all that apply. 
 Homework assignments 
 Supplementary/extra materials 
 Grades 
 Discussion board 
 Reviewing lecture material 
 
Compared to regular lectures, how satisfied were you with the Inverted Lectures? (Activities done in class, lecture 
material learned out of class) 
 Strongly Dissatisfied 
 Somewhat Dissatisfied 
 Somewhat Satisfied 
 Strongly Satisfied 
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B Survey 3 Report 
Last Modified: 04/07/2015 
1.  Please mark how satisfied you were with each part of this class: 
 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 Labs 2.86% 14.29% 48.57% 34.29% 35 3.14 
2 Homework 11.43% 8.57% 60.00% 20.00% 35 2.89 
3 Quizzes/Tests 2.86% 5.71% 65.71% 25.71% 35 3.14 
4 Lectures 2.86% 8.57% 51.43% 37.14% 35 3.23 
5 Final Project 5.71% 17.14% 40.00% 37.14% 35 3.09 
6 
Overall 
Course 
2.86% 11.43% 48.57% 37.14% 35 3.20 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 Labs 1 5 17 12 35 3.14 
2 Homework 4 3 21 7 35 2.89 
3 Quizzes/Tests 1 2 23 9 35 3.14 
4 Lectures 1 3 18 13 35 3.23 
5 Final Project 2 6 14 13 35 3.09 
6 
Overall 
Course 
1 4 17 13 35 3.20 
 
Statistic Labs Homework Quizzes/Tests Lectures Final Project Overall Course 
Min Value 1 1 1 1 1 1 
Max Value 4 4 4 4 4 4 
Mean 3.14 2.89 3.14 3.23 3.09 3.20 
Variance 0.60 0.75 0.42 0.53 0.79 0.58 
Standard 
Deviation 
0.77 0.87 0.65 0.73 0.89 0.76 
Total 
Responses 
35 35 35 35 35 35 
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2.  Please mark how satisfied you were with course coverage in these areas: 
 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
DC Motors and 
Power 
Transmissions 
5.71% 5.71% 22.86% 65.71% 35 3.49 
2 
Kinematics/Forces 
(e.g. Forces, 
FBD's) 
2.86% 2.86% 42.86% 51.43% 35 3.43 
3 
Ohm's Law and 
Intro to Circuits 
8.57% 5.71% 37.14% 48.57% 35 3.26 
4 
Programming in 
Arduino 
11.43% 34.29% 25.71% 28.57% 35 2.71 
5 Sensors 5.71% 20.00% 45.71% 28.57% 35 2.97 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
DC Motors and 
Power 
Transmissions 
2 2 8 23 35 3.49 
2 
Kinematics/Forces 
(e.g. Forces, 
FBD's) 
1 1 15 18 35 3.43 
3 
Ohm's Law and 
Intro to Circuits 
3 2 13 17 35 3.26 
4 
Programming in 
Arduino 
4 12 9 10 35 2.71 
5 Sensors 2 7 16 10 35 2.97 
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Statistic 
DC Motors and 
Power 
Transmissions 
Kinematics/Forces 
(e.g. Forces, 
FBD's) 
Ohm's Law and 
Intro to Circuits 
Programming in 
Arduino 
Sensors 
Min Value 1 1 1 1 1 
Max Value 4 4 4 4 4 
Mean 3.49 3.43 3.26 2.71 2.97 
Variance 0.73 0.49 0.84 1.03 0.73 
Standard 
Deviation 
0.85 0.70 0.92 1.02 0.86 
Total Responses 35 35 35 35 35 
 
3.  If a textbook had been provided for this course, is there anything you would have liked to see covered in it? 
Text Response 
include everything so students can make reference 
Mechanics 
Mechanical engineering 
More on Programming and Electrical 
Kinematics 
Statics, useful programming ideas 
Everything 
More about FBDs and sensor program examples. 
Electrical circuits, especially voltage dividers 
Yes.  The Entire class. 
more on electronic circuits and motor power 
Everything basic 
More detailed form of how to program and how the programs should interact with each other, kinematics 
Most of the stuff was new to me so a book with the three engineering branches would have been very helpful. 
More intro to programming, more useful things for the project. 
common building techniques 
notes about what common failures there are in the lab equipment. 
Every lecture topic, at the bare minimum. 
All the hows and whys. That might include the physics which cause the graphs of a motors performance to be the way they 
are(e.g. why is the power curve parabolic). 
 
Statistic Value 
Total Responses 19 
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4.  What would you use a textbook for in this course?Check all that apply. 
 
 
# Answer  
 
Response % 
1 Labs   
 
17 48.57% 
2 Homework   
 
30 85.71% 
3 
Studying for 
Assessments 
  
 
26 74.29% 
4 
Reading for 
Understanding 
  
 
29 82.86% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Total Responses 35 
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5.  Did you have any trouble with the design of your final project? 
 
 
# Answer  
 
Response % 
1 
Yes, I/we had a 
lot of trouble 
  
 
11 31.43% 
2 
Yes, I/we had a 
little trouble 
  
 
18 51.43% 
3 No   
 
6 17.14% 
 Total  35 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.86 
Variance 0.48 
Standard Deviation 0.69 
Total Responses 35 
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6.  Would have liked a guide on robot design for the final project?This would include examples of robot designs that did and 
did not work, and why. 
 
 
# Answer  
 
Response % 
1 Yes   
 
31 88.57% 
2 No   
 
4 11.43% 
 Total  35 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.11 
Variance 0.10 
Standard Deviation 0.32 
Total Responses 35 
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7.  At this point in the course, are you more concerned about understanding a topic, or a getting a good grade?Please be 
honest - information is not disclosed! 
 
 
# Answer  
 
Response % 
1 Understanding   
 
5 14.29% 
2 Grade   
 
8 22.86% 
3 
Understanding, but 
I would be 
bothered if I 
received a poor 
grade 
  
 
21 60.00% 
4 
Prefer not to 
answer 
  
 
1 2.86% 
 Total  35 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Mean 2.51 
Variance 0.61 
Standard Deviation 0.78 
Total Responses 35 
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8.  What did you use myWPI for in this course?Check all that apply. 
 
 
# Answer  
 
Response % 
1 
Homework 
assignments 
  
 
35 100.00% 
2 
Supplementary/extra 
materials 
  
 
27 77.14% 
3 Grades   
 
28 80.00% 
4 Discussion board   
 
3 8.57% 
5 
Reviewing lecture 
material 
  
 
26 74.29% 
 
Statistic Value 
Min Value 1 
Max Value 5 
Total Responses 35 
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9.  Compared to regular lectures, how satisfied were you with the Inverted Lectures?(Activities done in class, lecture material 
learned out of class) 
 
 
# Answer  
 
Response % 
1 
Strongly 
Dissatisfied 
  
 
3 8.57% 
2 
Somewhat 
Dissatisfied 
  
 
8 22.86% 
3 
Somewhat 
Satisfied 
  
 
15 42.86% 
4 Strongly Satisfied   
 
9 25.71% 
 Total  35 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Mean 2.86 
Variance 0.83 
Standard Deviation 0.91 
Total Responses 35 
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Appendix C - C Term Surveys and Results 
RBE 1001 PreTest C-Term 
 
What is your Gender? 
 Male 
 Female 
 Other 
 Decline to Answer 
 
Are you an International Student? 
 Yes 
 No 
 Decline to Answer 
 
Are you a Robotics Engineering major? 
 Yes 
 No 
 I'm thinking about it 
 Decline to Answer 
 
Rate your previous experiences, including in class, out of class, and high school.  
 None Little Moderate Strong 
Mechanical Engineering         
Computer Science         
Electrical and Computer Engineering         
General Physics: Mechanics         
Robotics Engineering (including FIRST)         
 
Have you taken the course: ES 2501 - Introduction to Statics? 
 Yes 
 No 
 I'm taking it now 
 
Have you experienced an Inverted Learning style classroom before? (Lectures done out of class, with Activities and 
work done in class, are typical of this type of classroom) 
 Yes 
 No 
 I'm not Sure 
 
Mark each statement as one of the following: Strongly Disagree, Somewhat Disagree, Somewhat Agree, Strongly 
Agree 
 Strongly 
Disagree 
Somewhat 
Disagree 
Somewhat 
Agree 
Strongly 
Agree 
I like working in teams         
I am a visual learner (learn primarily by seeing)         
I am an auditory learner (learn primarily by hearing)         
I am a tactile learner (learn primarily by doing)         
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Rate how much you would use each of the following materials in this class if they were provided. 
 Never Rarely Sometimes Often 
E-Textbook         
Physical Textbook         
Concept Questions (as practice only)         
 
 
How many days per week do you use each of the following devices? 
______ Laptop 
______ Desktop (personal or school provided) 
______ Tablet or E-Reader 
______ Smart Phone 
 
If an e-textbook was provided, would you use a tablet or e-reader to access it? 
 Yes 
 No 
 Does not Apply 
 
If an e-textbook was provided, would you use a smart phone to access it? 
 Yes 
 No 
 Does not Apply 
 
Rate each method of learning based on how useful you find them. 
 Poor Fair Good 
Textbook Reading       
Lecture with Slides       
Lecture with Chalk or Whiteboard       
Labs       
Discussion with TA/SA/Previous Student       
Homework       
Online videos       
Online written material       
 
 
At this point in the course, are you more concerned about understanding a topic, or getting a good grade? Please be 
honest - information is not disclosed 
 Understanding 
 Grade 
 Understanding, but I would be bothered if I received a poor grade 
 Prefer not to answer 
 
Rank the order in which you ordinarily seek out help on assignments (homework and labs) Click and drag to rate, first 
choice on top, last choice on bottom. 
______ Textbook (if provided) 
______ TA 
______ Professor 
______ Google 
______ SA/Another student/Friend 
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Rank the order in which you ordinarily seek out help on concepts (test results, understanding of lectures/material). 
Click and drag to rate, first choice on top, last choice on bottom. 
______ Textbook (if provided) 
______ TA 
______ Professor 
______ Google 
______ SA/Another student/Friend 
 
Are you aware of the new e-textbook available for your use? http://users.wpi.edu/~RBE1001book/ 
 Yes 
 No 
 
Have you looked at this e-textbook yet? If so, what device(s) did you use to access it? 
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C Survey 1 Report 
Last Modified: 04/07/2015 
1.  What is your Gender? 
 
 
# Answer  
 
Response % 
1 Male   
 
22 70.97% 
2 Female   
 
9 29.03% 
3 Other  
 
0 0.00% 
4 
Decline to 
Answer 
 
 
0 0.00% 
 Total  31 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.29 
Variance 0.21 
Standard Deviation 0.46 
Total Responses 31 
 
2.  Are you an International Student? 
# Answer  
 
Response % 
1 Yes  
 
0 0.00% 
2 No   
 
31 100.00% 
3 
Decline to 
Answer 
 
 
0 0.00% 
 Total  31 100.00% 
 
113 
 
3.  Are you a Robotics Engineering major? 
 
 
# Answer  
 
Response % 
1 Yes   
 
20 62.50% 
2 No   
 
3 9.38% 
3 
I'm thinking 
about it 
  
 
9 28.13% 
4 
Decline to 
Answer 
 
 
0 0.00% 
 Total  32 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.66 
Variance 0.81 
Standard Deviation 0.90 
Total Responses 32 
 
4.  Rate your previous experiences, including in class, out of class, and high school.  
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# Question None Little Moderate Strong 
Total 
Responses 
Mean 
1 
Mechanical 
Engineering 
15.63% 28.13% 40.63% 15.63% 32 2.56 
2 
Computer 
Science 
15.63% 40.63% 31.25% 12.50% 32 2.41 
3 
Electrical 
and 
Computer 
Engineering 
16.13% 58.06% 22.58% 3.23% 31 2.13 
4 
General 
Physics: 
Mechanics 
0.00% 6.25% 43.75% 50.00% 32 3.44 
5 
Robotics 
Engineering 
(including 
FIRST) 
19.35% 19.35% 25.81% 35.48% 31 2.77 
 
# Question None Little Moderate Strong 
Total 
Responses 
Mean 
1 
Mechanical 
Engineering 
5 9 13 5 32 2.56 
2 
Computer 
Science 
5 13 10 4 32 2.41 
3 
Electrical 
and 
Computer 
Engineering 
5 18 7 1 31 2.13 
4 
General 
Physics: 
Mechanics 
0 2 14 16 32 3.44 
5 
Robotics 
Engineering 
(including 
FIRST) 
6 6 8 11 31 2.77 
 
Statistic 
Mechanical 
Engineering 
Computer 
Science 
Electrical and 
Computer 
Engineering 
General Physics: 
Mechanics 
Robotics 
Engineering 
(including 
FIRST) 
Min Value 1 1 1 2 1 
Max Value 4 4 4 4 4 
Mean 2.56 2.41 2.13 3.44 2.77 
Variance 0.90 0.83 0.52 0.38 1.31 
Standard 
Deviation 
0.95 0.91 0.72 0.62 1.15 
Total Responses 32 32 31 32 31 
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5.  Have you taken the course: ES 2501 - Introduction to Statics? 
 
 
# Answer  
 
Response % 
1 Yes   
 
4 12.50% 
2 No   
 
27 84.38% 
3 I'm taking it now   
 
1 3.13% 
 Total  32 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.91 
Variance 0.15 
Standard Deviation 0.39 
Total Responses 32 
 
6.  Have you experienced an Inverted Learning style classroom before?(Lectures done out of class, with 
Activities and work done in class, are typical of this type of classroom) 
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# Answer  
 
Response % 
1 Yes   
 
10 31.25% 
2 No   
 
16 50.00% 
3 I'm not Sure   
 
6 18.75% 
 Total  32 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.88 
Variance 0.50 
Standard Deviation 0.71 
Total Responses 32 
 
7.  Mark each statement as one of the following: Strongly Disagree, Somewhat Disagree, Somewhat Agree, 
Strongly Agree 
 
 
# Question 
Strongly 
Disagree 
Somewhat 
Disagree 
Somewhat 
Agree 
Strongly 
Agree 
Total 
Responses 
Mean 
1 
I like 
working in 
teams 
0.00% 3.13% 53.13% 43.75% 32 4.03 
2 
I am a 
visual 
learner 
(learn 
primarily by 
seeing) 
0.00% 3.13% 43.75% 53.13% 32 3.84 
3 
I am an 
auditory 
learner 
(learn 
primarily by 
hearing) 
0.00% 50.00% 50.00% 0.00% 32 3.50 
4 
I am a 
tactile 
learner 
(learn 
primarily by 
doing) 
0.00% 3.23% 29.03% 67.74% 31 3.55 
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# Question 
Strongly 
Disagree 
Somewhat 
Disagree 
Somewhat 
Agree 
Strongly 
Agree 
Total 
Responses 
Mean 
1 
I like 
working in 
teams 
0 1 17 14 32 4.03 
2 
I am a 
visual 
learner 
(learn 
primarily by 
seeing) 
0 1 14 17 32 3.84 
3 
I am an 
auditory 
learner 
(learn 
primarily by 
hearing) 
0 16 16 0 32 3.50 
4 
I am a 
tactile 
learner 
(learn 
primarily by 
doing) 
0 1 9 21 31 3.55 
 
Statistic 
I like working in 
teams 
I am a visual learner 
(learn primarily by 
seeing) 
I am an auditory 
learner (learn 
primarily by hearing) 
I am a tactile learner 
(learn primarily by 
doing) 
Min Value 2 2 2 2 
Max Value 5 5 5 5 
Mean 4.03 3.84 3.50 3.55 
Variance 1.13 1.10 2.32 0.92 
Standard Deviation 1.06 1.05 1.52 0.96 
Total Responses 32 32 32 31 
 
8.  Rate how much you would use each of the following materials in this class if they were provided. 
 
 
118 
 
# Question Never Rarely Sometimes Often 
Total 
Responses 
Mean 
1 E-Textbook 3.13% 3.13% 43.75% 50.00% 32 3.41 
2 
Physical 
Textbook 
3.13% 28.13% 40.63% 28.13% 32 2.94 
3 
Concept 
Questions 
(as practice 
only) 
0.00% 21.88% 37.50% 40.63% 32 3.19 
 
# Question Never Rarely Sometimes Often 
Total 
Responses 
Mean 
1 E-Textbook 1 1 14 16 32 3.41 
2 
Physical 
Textbook 
1 9 13 9 32 2.94 
3 
Concept 
Questions 
(as practice 
only) 
0 7 12 13 32 3.19 
 
Statistic E-Textbook Physical Textbook 
Concept Questions (as 
practice only) 
Min Value 1 1 2 
Max Value 4 4 4 
Mean 3.41 2.94 3.19 
Variance 0.51 0.71 0.61 
Standard Deviation 0.71 0.84 0.78 
Total Responses 32 32 32 
 
9.  How many days per week do you use each of the following devices? 
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# Answer Min Value Max Value 
Average 
Value 
Standard 
Deviation 
Responses 
1 Laptop 0.00 7.00 6.41 1.64 29 
2 
Desktop 
(personal or 
school 
provided) 
1.00 7.00 3.81 2.27 21 
3 
Tablet or E-
Reader 
1.00 7.00 4.17 2.41 18 
4 Smart Phone 4.00 7.00 6.89 0.57 28 
 
Statistic Value 
Total Responses 32 
 
10.  If an e-textbook was provided, would you use a tablet or e-reader to access it? 
 
 
# Answer  
 
Response % 
1 Yes   
 
18 56.25% 
2 No   
 
7 21.88% 
3 Does not Apply   
 
7 21.88% 
 Total  32 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.66 
Variance 0.68 
Standard Deviation 0.83 
Total Responses 32 
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11.  If an e-textbook was provided, would you use a smart phone to access it? 
 
 
# Answer  
 
Response % 
1 Yes   
 
23 71.88% 
2 No   
 
6 18.75% 
3 Does not Apply   
 
3 9.38% 
 Total  32 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.38 
Variance 0.44 
Standard Deviation 0.66 
Total Responses 32 
 
12.  Rate Each method of learning based on how useful you find them. 
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# Question Poor Fair Good 
Total 
Responses 
Mean 
1 
Textbook 
Reading 
16.13% 54.84% 29.03% 31 2.13 
2 
Lecture with 
Slides 
9.38% 65.63% 25.00% 32 2.16 
3 
Lecture with 
Chalk or 
Whiteboard 
3.13% 56.25% 40.63% 32 2.38 
4 Labs 3.13% 15.63% 81.25% 32 2.78 
5 
Discussion with 
TA/SA/Previous 
Student 
6.25% 15.63% 78.13% 32 2.72 
6 Homework 0.00% 21.88% 78.13% 32 2.78 
7 Online videos 0.00% 56.25% 43.75% 32 2.44 
8 
Online written 
material 
9.38% 71.88% 18.75% 32 2.09 
 
# Question Poor Fair Good 
Total 
Responses 
Mean 
1 
Textbook 
Reading 
5 17 9 31 2.13 
2 
Lecture with 
Slides 
3 21 8 32 2.16 
3 
Lecture with 
Chalk or 
Whiteboard 
1 18 13 32 2.38 
4 Labs 1 5 26 32 2.78 
5 
Discussion with 
TA/SA/Previous 
Student 
2 5 25 32 2.72 
6 Homework 0 7 25 32 2.78 
7 Online videos 0 18 14 32 2.44 
8 
Online written 
material 
3 23 6 32 2.09 
 
Statistic 
Textbook 
Reading 
Lecture 
with 
Slides 
Lecture 
with Chalk 
or 
Whiteboard 
Labs 
Discussion with 
TA/SA/Previous 
Student 
Homework 
Online 
videos 
Online 
written 
material 
Min Value 1 1 1 1 1 2 2 1 
Max Value 3 3 3 3 3 3 3 3 
Mean 2.13 2.16 2.38 2.78 2.72 2.78 2.44 2.09 
Variance 0.45 0.33 0.31 0.24 0.34 0.18 0.25 0.28 
Standard 
Deviation 
0.67 0.57 0.55 0.49 0.58 0.42 0.50 0.53 
Total 
Responses 
31 32 32 32 32 32 32 32 
 
122 
 
13.  At this point in the course, are you more concerned about understanding a topic, or getting a good 
grade?Please be honest - information is not disclosed 
 
 
# Answer  
 
Response % 
1 Understanding   
 
2 6.25% 
2 Grade   
 
2 6.25% 
3 
Understanding, 
but I would be 
bothered if I 
received a poor 
grade 
  
 
27 84.38% 
4 
Prefer not to 
answer 
  
 
1 3.13% 
 Total  32 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Mean 2.84 
Variance 0.33 
Standard Deviation 0.57 
Total Responses 32 
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14.  Rank the order in which you ordinarily seek out help on assignments (homework and labs).Click and 
drag to rate, first choice on top, last choice on bottom. 
 
 
 
 
# Answer 1 2 3 4 5 
Total 
Responses 
1 
Textbook (if 
provided) 
34.38% 31.25% 25.00% 6.25% 3.13% 32 
2 TA 0.00% 12.50% 12.50% 50.00% 25.00% 32 
3 Professor 3.13% 6.25% 15.63% 34.38% 40.63% 32 
4 Google 46.88% 21.88% 12.50% 3.13% 15.63% 32 
5 
SA/Another 
student/Friend 
15.63% 28.13% 34.38% 6.25% 15.63% 32 
 Total 32 32 32 32 32 - 
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# Answer 1 2 3 4 5 
Total 
Responses 
1 
Textbook (if 
provided) 
11 10 8 2 1 32 
2 TA 0 4 4 16 8 32 
3 Professor 1 2 5 11 13 32 
4 Google 15 7 4 1 5 32 
5 
SA/Another 
student/Friend 
5 9 11 2 5 32 
 Total 32 32 32 32 32 - 
 
Statistic 
Textbook (if 
provided) 
TA Professor Google 
SA/Another 
student/Friend 
Min Value 1 2 1 1 1 
Max Value 5 5 5 5 5 
Mean 2.13 3.88 4.03 2.19 2.78 
Variance 1.15 0.89 1.13 2.16 1.60 
Standard 
Deviation 
1.07 0.94 1.06 1.47 1.26 
Total Responses 32 32 32 32 32 
 
15.  Rank the order in which you ordinarily seek out help on concepts (test results, understanding of 
lectures/material).Click and drag to rate, first choice on top, last choice on bottom. 
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# Answer 1 2 3 4 5 
Total 
Responses 
1 
Textbook (if 
provided) 
25.00% 21.43% 21.43% 21.43% 10.71% 28 
2 TA 14.29% 25.00% 17.86% 21.43% 21.43% 28 
3 Professor 21.43% 21.43% 7.14% 28.57% 21.43% 28 
4 Google 21.43% 14.29% 10.71% 7.14% 46.43% 28 
5 
SA/Another 
student/Friend 
17.86% 17.86% 42.86% 21.43% 0.00% 28 
 Total 28 28 28 28 28 - 
 
# Answer 1 2 3 4 5 
Total 
Responses 
1 
Textbook (if 
provided) 
7 6 6 6 3 28 
2 TA 4 7 5 6 6 28 
3 Professor 6 6 2 8 6 28 
4 Google 6 4 3 2 13 28 
5 
SA/Another 
student/Friend 
5 5 12 6 0 28 
 Total 28 28 28 28 28 - 
 
Statistic 
Textbook (if 
provided) 
TA Professor Google 
SA/Another 
student/Friend 
Min Value 1 1 1 1 1 
Max Value 5 5 5 5 4 
Mean 2.71 3.11 3.07 3.43 2.68 
Variance 1.84 1.95 2.29 2.85 1.04 
Standard 
Deviation 
1.36 1.40 1.51 1.69 1.02 
Total Responses 28 28 28 28 28 
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16.  Are you aware of the new e-textbook available for your use?http://users.wpi.edu/~RBE1001book/ 
 
 
# Answer  
 
Response % 
1 Yes   
 
18 56.25% 
2 No   
 
14 43.75% 
 Total  32 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.44 
Variance 0.25 
Standard Deviation 0.50 
Total Responses 32 
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17.  Have you looked at this e-textbook yet? If so, what device(s) did you use to access it? 
Text Response 
Ipad 
No 
Yes, a laptop 
no 
No 
Have not looked at it 
No 
Yes, I have used my laptop to access it. 
no 
no 
No 
I looked at it using my laptop. 
no 
Nope. 
no 
Not Yet 
No 
no 
no 
No 
no 
Laptop, tablets 
No 
No 
 
Statistic Value 
Total Responses 24 
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RBE 1001 Midpoint C-Term 
 
Which aspects of this course are the most frustrating for you? Why? 
 
Please mark your level of satisfaction with each part of this class: 
 Strongly Dissatisfied Somewhat 
Dissatisfied 
Somewhat Satisfied Strongly Satisfied 
Labs         
Homework         
Quizzes/Tests         
Lectures         
Overall Course         
 
 
Please mark how satisfied you are with the course coverage in these areas: 
 Strongly Dissatisfied Somewhat 
Dissatisfied 
Somewhat Satisfied Strongly Satisfied 
DC Motors and 
Power 
Transmissions 
        
Kinematics/Statics 
(e.g. Forces, FBDs) 
        
Ohm's Law and Intro 
to Circuits 
        
Programming in 
Arduino 
        
Sensors         
 
 
Are you aware of the e-textbook available for your use? users.wpi.edu/~RBE1001book/ 
 Yes 
 No 
 
Have you Bookmarked/Favorited/Saved the link to the e-textbook in your web browser? 
users.wpi.edu/~RBE1001book/ 
 Yes 
 No 
 
How many days per week have you used the e-textbook on the following devices? Please move the slider and drag 
to 0 if you wish to indicate an answer of 0. 
______ Laptop 
______ Desktop (Personal or school) 
______ Smart phone 
______ Tablet/e-Reader 
______ Overall usage on all devices 
 
What have you used the e-textbook for? Check all that apply. 
 Labs 
 Homework 
 Studying for Assessments 
 Reading for Understanding 
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What motivates you to use the e-textbook? Check all that apply. DO NOT answer if you have not used the e-
textbook. 
 Reading for my own understanding 
 I feel obligated to use it 
 Material could be on a quiz/test 
 
How often do you use the concept questions at the end of each chapter of the e-textbook? DO NOT answer if you 
have not used the e-textbook. 
 Every time I use the e-textbook 
 Most times I use the e-textbook 
 Very few of the times I use the e-textbook 
 I have never used them 
 
Please rate the following aspects of the e-textbook. DO NOT answer if you have not used the e-textbook. 
 Strongly Dissatisfied Somewhat 
Dissatisfied 
Somewhat Satisfied Strongly Satisfied 
Attractiveness of 
layout 
        
Ease of use         
Helpfulness of 
content 
        
Course coverage         
Concept questions         
 
 
Compared to a physical textbook, how does the e-textbook as a whole compare? DO NOT answer if you have not 
used the e-textbook. 
 Worse About the Same Better 
Attractiveness of layout       
Ease of use       
Concept questions       
Convenience       
 
 
Please rate the helpfulness of the individual e-textbook chapters. Only answer for the chapters that you HAVE used. 
If you have not used the e-textbook at all, DO NOT answer. 
 Strongly Dissatisfied Somewhat 
Dissatisfied 
Somewhat Satisfied Strongly Satisfied 
Power 
Transmissions 
        
Circuits         
Programming         
Sensors         
State Programming         
 
 
Is there anything that is not currently covered in the e-textbook that you would like to see? 
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At this point in the course, are you more concerned about understanding a topic, or getting a good grade? Please be 
honest - information is not disclosed! 
 Understanding 
 Grade 
 Understanding, but I would be bothered if I received a poor grade 
 Prefer not to answer 
 
What do you use myWPI for? Check all that apply. 
 Homework Assignments 
 Supplementary/Extra Materials 
 Grades 
 Discussion Board 
 Reviewing Lecture Material 
 
Compared to the regular lectures, how satisfied were you with the Inverted Lectures? 
 Strongly Dissatisfied 
 Somewhat Dissatisfied 
 Somewhat Satisfied 
 Strongly Satisfied 
 
Rank the order in which you seek out help on assignments (HW, labs) IN THIS CLASS. Click and drag to rate. First 
choice on top, last choice on bottom. 
______ e-Textbook 
______ TA 
______ Professor 
______ Google 
______ SA/Another student/Friend 
 
Rank the order in which you seek out help on concepts (test results, understanding material) IN THIS CLASS. Click 
and drag to rate. First choice on top, last choice on bottom. 
______ e-Textbook 
______ TA 
______ Professor 
______ Google 
______ SA/Another student/Friend 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
131 
 
C Survey 2 Report 
Last Modified: 04/07/2015 
1.  Which aspects of this course are the most frustrating for you? Why? 
Text Response 
The coding portions of the lectures are very fast and not very effective at teaching us. Having another source for that 
is nice. 
The lecture are more theory base and don't give enough information for the homeworks 
Slowness 
All of the homeworks due on one day. 
Mech 
Lecture can be kind of disjointed at times and just jumps into things 
homework since a lot of the material is things we haven't learned how to do in class, so a lot of time is spent working 
with others trying to figure out how to do the homework. I don't always feel as though I learned the material on the hw 
since I was just trying to get it done so I could get a good grade. 
Force Analysis 
I feel like there isn't enough material presented other then in lecture,. 
The speed of the class and the fact that a very small amount of material covered during lecture 
 
Statistic Value 
Total Responses 10 
 
2.  Please mark your level of satisfaction with each part of this class: 
 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 Labs 0.00% 8.70% 34.78% 56.52% 23 3.48 
2 Homework 4.35% 26.09% 47.83% 21.74% 23 2.87 
3 Quizzes/Tests 4.35% 13.04% 65.22% 17.39% 23 2.96 
5 Lectures 8.70% 13.04% 39.13% 39.13% 23 3.09 
6 
Overall 
Course 
0.00% 4.35% 56.52% 39.13% 23 3.35 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 Labs 0 2 8 13 23 3.48 
2 Homework 1 6 11 5 23 2.87 
3 Quizzes/Tests 1 3 15 4 23 2.96 
5 Lectures 2 3 9 9 23 3.09 
6 
Overall 
Course 
0 1 13 9 23 3.35 
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Statistic Labs Homework Quizzes/Tests Lectures Overall Course 
Min Value 2 1 1 1 2 
Max Value 4 4 4 4 4 
Mean 3.48 2.87 2.96 3.09 3.35 
Variance 0.44 0.66 0.50 0.90 0.33 
Standard 
Deviation 
0.67 0.81 0.71 0.95 0.57 
Total Responses 23 23 23 23 23 
 
3.  Please mark how satisfied are you with the course coverage in these areas: 
 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
DC Motors and 
Power 
Transmissions 
0.00% 13.04% 52.17% 34.78% 23 3.22 
2 
Kinematics/Statics 
(e.g. Forces, 
FBDs) 
4.35% 8.70% 47.83% 39.13% 23 3.22 
3 
Ohm's Law and 
Intro to Circuits 
0.00% 21.74% 43.48% 34.78% 23 3.13 
4 
Programming in 
Arduino 
8.70% 34.78% 39.13% 17.39% 23 2.65 
5 Sensors 4.35% 26.09% 47.83% 21.74% 23 2.87 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
DC Motors and 
Power 
Transmissions 
0 3 12 8 23 3.22 
2 
Kinematics/Statics 
(e.g. Forces, 
FBDs) 
1 2 11 9 23 3.22 
3 
Ohm's Law and 
Intro to Circuits 
0 5 10 8 23 3.13 
4 
Programming in 
Arduino 
2 8 9 4 23 2.65 
5 Sensors 1 6 11 5 23 2.87 
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Statistic 
DC Motors and 
Power 
Transmissions 
Kinematics/Statics 
(e.g. Forces, 
FBDs) 
Ohm's Law and 
Intro to Circuits 
Programming in 
Arduino 
Sensors 
Min Value 2 1 2 1 1 
Max Value 4 4 4 4 4 
Mean 3.22 3.22 3.13 2.65 2.87 
Variance 0.45 0.63 0.57 0.78 0.66 
Standard 
Deviation 
0.67 0.80 0.76 0.88 0.81 
Total 
Responses 
23 23 23 23 23 
 
4.  Are you aware of the e-textbook available for your use?users.wpi.edu/~RBE1001book/ 
 
 
# Answer  
 
Response % 
1 Yes   
 
22 95.65% 
2 No   
 
1 4.35% 
 Total  23 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.04 
Variance 0.04 
Standard Deviation 0.21 
Total Responses 23 
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5.  Have you Bookmarked/Favorited/Saved the link to the e-textbook in your web 
browser?users.wpi.edu/~RBE1001book/ 
 
 
# Answer  
 
Response % 
1 Yes   
 
9 39.13% 
2 No   
 
14 60.87% 
 Total  23 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.61 
Variance 0.25 
Standard Deviation 0.50 
Total Responses 23 
 
6.  How many days per week have you used the e-textbook on the following devices?Please move the slider 
and drag to 0 if you wish to indicate an answer of 0. 
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# Answer Min Value Max Value 
Average 
Value 
Standard 
Deviation 
Responses 
1 Laptop 0.00 7.00 3.00 2.11 14 
2 
Desktop 
(Personal or 
school) 
0.00 4.00 1.42 1.08 12 
3 Smart phone 0.00 7.00 3.00 3.21 7 
4 
Tablet/e-
Reader 
0.00 7.00 1.60 3.05 5 
5 
Overall usage 
on all devices 
0.00 7.00 3.14 2.32 14 
 
Statistic Value 
Total Responses 18 
 
7.  What have you used the e-textbook for?Check all that apply. 
 
 
# Answer  
 
Response % 
1 Labs   
 
3 15.79% 
2 Homework   
 
11 57.89% 
3 
Studying for 
Assessments 
  
 
15 78.95% 
4 
Reading for 
Understanding 
  
 
12 63.16% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Total Responses 19 
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8.  What motivates you to use the e-textbook?Check all that apply. DO NOT answer if you have not used the 
e-textbook. 
 
 
# Answer  
 
Response % 
1 
Reading for my 
own 
understanding 
  
 
16 84.21% 
2 
I feel obligated to 
use it 
  
 
4 21.05% 
3 
Material could be 
on a quiz/test 
  
 
13 68.42% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Total Responses 19 
 
9.  How often do you use the concept questions at the end of each chapter of the e-textbook?DO NOT answer 
if you have not used the e-textbook. 
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# Answer  
 
Response % 
1 
Every time I use 
the e-textbook 
  
 
6 33.33% 
2 
Most times I 
use the e-
textbook 
  
 
2 11.11% 
3 
Very few of the 
times I use the 
e-textbook 
  
 
3 16.67% 
4 
I have never 
used them 
  
 
7 38.89% 
 Total  18 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Mean 2.61 
Variance 1.78 
Standard Deviation 1.33 
Total Responses 18 
 
10.  Please rate the following aspects of the e-textbook.DO NOT answer if you have not used the e-textbook. 
 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
Attractiveness 
of layout 
0.00% 10.53% 47.37% 42.11% 19 3.32 
2 Ease of use 0.00% 5.26% 36.84% 57.89% 19 3.53 
3 
Helpfulness 
of content 
5.26% 15.79% 42.11% 36.84% 19 3.11 
4 
Course 
coverage 
10.53% 15.79% 52.63% 21.05% 19 2.84 
5 
Concept 
questions 
11.11% 11.11% 33.33% 44.44% 18 3.11 
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# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
Attractiveness 
of layout 
0 2 9 8 19 3.32 
2 Ease of use 0 1 7 11 19 3.53 
3 
Helpfulness 
of content 
1 3 8 7 19 3.11 
4 
Course 
coverage 
2 3 10 4 19 2.84 
5 
Concept 
questions 
2 2 6 8 18 3.11 
 
Statistic 
Attractiveness of 
layout 
Ease of use 
Helpfulness of 
content 
Course 
coverage 
Concept 
questions 
Min Value 2 2 1 1 1 
Max Value 4 4 4 4 4 
Mean 3.32 3.53 3.11 2.84 3.11 
Variance 0.45 0.37 0.77 0.81 1.05 
Standard 
Deviation 
0.67 0.61 0.88 0.90 1.02 
Total Responses 19 19 19 19 18 
 
11.  Compared to a physical textbook, how does the e-textbook as a whole compare?DO NOT answer if you 
have not used the e-textbook. 
 
 
# Question Worse 
About the 
Same 
Better 
Total 
Responses 
Mean 
1 
Attractiveness 
of layout 
11.11% 38.89% 50.00% 18 3.39 
2 Ease of use 0.00% 22.22% 77.78% 18 4.33 
3 
Concept 
questions 
5.88% 52.94% 41.18% 17 3.18 
4 Convenience 5.56% 27.78% 66.67% 18 3.94 
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# Question Worse 
About the 
Same 
Better 
Total 
Responses 
Mean 
1 
Attractiveness 
of layout 
2 7 9 18 3.39 
2 Ease of use 0 4 14 18 4.33 
3 
Concept 
questions 
1 9 7 17 3.18 
4 Convenience 1 5 12 18 3.94 
 
Statistic 
Attractiveness of 
layout 
Ease of use Concept questions Convenience 
Min Value 1 2 1 1 
Max Value 5 5 5 5 
Mean 3.39 4.33 3.18 3.94 
Variance 2.84 1.65 2.53 2.41 
Standard Deviation 1.69 1.28 1.59 1.55 
Total Responses 18 18 17 18 
 
12.  Please rate the helpfulness of the individual e-textbook chapters.Only answer for the chapters that you 
HAVE used. If you have not used the e-textbook at all, DO NOT answer. 
 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
Power 
Transmissions 
18.18% 9.09% 45.45% 27.27% 11 2.82 
2 Circuits 0.00% 25.00% 50.00% 25.00% 8 3.00 
3 Programming 0.00% 20.00% 50.00% 30.00% 10 3.10 
4 Sensors 0.00% 11.11% 50.00% 38.89% 18 3.28 
5 
State 
Programming 
0.00% 33.33% 50.00% 16.67% 6 2.83 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
Power 
Transmissions 
2 1 5 3 11 2.82 
2 Circuits 0 2 4 2 8 3.00 
3 Programming 0 2 5 3 10 3.10 
4 Sensors 0 2 9 7 18 3.28 
5 
State 
Programming 
0 2 3 1 6 2.83 
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Statistic 
Power 
Transmissions 
Circuits Programming Sensors 
State 
Programming 
Min Value 1 2 2 2 2 
Max Value 4 4 4 4 4 
Mean 2.82 3.00 3.10 3.28 2.83 
Variance 1.16 0.57 0.54 0.45 0.57 
Standard 
Deviation 
1.08 0.76 0.74 0.67 0.75 
Total Responses 11 8 10 18 6 
 
13.  Is there anything that is not currently covered in the e-textbook that you would like to see? 
Text Response 
more details on the motor board we use 
Gears and sprockets, chains 
Mechanisms (elevators, four-bar linkages, etc) 
Statics 
everything we covered in lecture but in more depth: power transmission, circuits, kinematics, etc 
 
Statistic Value 
Total Responses 5 
 
14.  At this point in the course, are you more concerned about understanding a topic, or getting a good 
grade?Please be honest - information is not disclosed! 
 
 
# Answer  
 
Response % 
1 Understanding   
 
2 8.70% 
2 Grade   
 
6 26.09% 
3 
Understanding, 
but I would be 
bothered if I 
received a poor 
grade 
  
 
14 60.87% 
4 
Prefer not to 
answer 
  
 
1 4.35% 
 Total  23 100.00% 
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Statistic Value 
Min Value 1 
Max Value 4 
Mean 2.61 
Variance 0.52 
Standard Deviation 0.72 
Total Responses 23 
 
15.  What do you use myWPI for? Check all that apply. 
 
 
# Answer  
 
Response % 
1 
Homework 
Assignments 
  
 
23 100.00% 
2 
Supplementary/Extra 
Materials 
  
 
13 56.52% 
3 Grades   
 
21 91.30% 
4 Discussion Board   
 
4 17.39% 
5 
Reviewing Lecture 
Material 
  
 
19 82.61% 
 
Statistic Value 
Min Value 1 
Max Value 5 
Total Responses 23 
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16.  Compared to the regular lectures, how satisfied were you with the Inverted Lectures? 
 
 
# Answer  
 
Response % 
1 
Strongly 
Dissatisfied 
 
 
0 0.00% 
2 
Somewhat 
Dissatisfied 
  
 
5 23.81% 
3 
Somewhat 
Satisfied 
  
 
14 66.67% 
4 
Strongly 
Satisfied 
  
 
2 9.52% 
 Total  21 100.00% 
 
Statistic Value 
Min Value 2 
Max Value 4 
Mean 2.86 
Variance 0.33 
Standard Deviation 0.57 
Total Responses 21 
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17.  Rank the order in which you seek out help on assignments (HW, labs) IN THIS CLASS.Click and drag to 
rate. First choice on top, last choice on bottom. 
 
 
 
 
# Answer 1 2 3 4 5 
Total 
Responses 
1 e-Textbook 0.00% 26.09% 21.74% 26.09% 26.09% 23 
2 TA 4.35% 26.09% 30.43% 30.43% 8.70% 23 
3 Professor 4.35% 13.04% 17.39% 21.74% 43.48% 23 
4 Google 39.13% 4.35% 26.09% 13.04% 17.39% 23 
5 
SA/Another 
student/Friend 
52.17% 30.43% 4.35% 8.70% 4.35% 23 
 Total 23 23 23 23 23 - 
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# Answer 1 2 3 4 5 
Total 
Responses 
1 e-Textbook 0 6 5 6 6 23 
2 TA 1 6 7 7 2 23 
3 Professor 1 3 4 5 10 23 
4 Google 9 1 6 3 4 23 
5 
SA/Another 
student/Friend 
12 7 1 2 1 23 
 Total 23 23 23 23 23 - 
 
Statistic e-Textbook TA Professor Google 
SA/Another 
student/Friend 
Min Value 2 1 1 1 1 
Max Value 5 5 5 5 5 
Mean 3.52 3.13 3.87 2.65 1.83 
Variance 1.35 1.12 1.57 2.42 1.33 
Standard 
Deviation 
1.16 1.06 1.25 1.56 1.15 
Total Responses 23 23 23 23 23 
 
18.  Rank the order in which you seek out help on concepts (test results, understanding material) IN THIS 
CLASS.Click and drag to rate. First choice on top, last choice on bottom. 
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# Answer 1 2 3 4 5 
Total 
Responses 
1 e-Textbook 13.04% 21.74% 17.39% 13.04% 34.78% 23 
2 TA 21.74% 21.74% 26.09% 26.09% 4.35% 23 
3 Professor 13.04% 8.70% 13.04% 34.78% 30.43% 23 
4 Google 21.74% 8.70% 26.09% 13.04% 30.43% 23 
5 
SA/Another 
student/Friend 
30.43% 39.13% 17.39% 13.04% 0.00% 23 
 Total 23 23 23 23 23 - 
 
# Answer 1 2 3 4 5 
Total 
Responses 
1 e-Textbook 3 5 4 3 8 23 
2 TA 5 5 6 6 1 23 
3 Professor 3 2 3 8 7 23 
4 Google 5 2 6 3 7 23 
5 
SA/Another 
student/Friend 
7 9 4 3 0 23 
 Total 23 23 23 23 23 - 
 
Statistic e-Textbook TA Professor Google 
SA/Another 
student/Friend 
Min Value 1 1 1 1 1 
Max Value 5 5 5 5 4 
Mean 3.35 2.70 3.61 3.22 2.13 
Variance 2.24 1.49 1.89 2.36 1.03 
Standard 
Deviation 
1.50 1.22 1.37 1.54 1.01 
Total Responses 23 23 23 23 23 
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RBE 1001 Endpoint C-Term 
 
Please mark how satisfied you were with each part of this class: 
 Strongly Dissatisfied Somewhat 
Dissatisfied 
Somewhat Satisfied Strongly Satisfied 
Labs         
Homework         
Quizzes/Tests         
Lectures         
Final Project         
Overall Course         
 
 
Please mark how satisfied you were with course coverage in these areas: 
 Strongly Dissatisfied Somewhat 
Dissatisfied 
Somewhat Satisfied Strongly Satisfied 
DC Motors and 
Power 
Transmissions 
        
Kinematics/Forces 
(e.g. Forces, FBD's) 
        
Ohm's Law and Intro 
to Circuits 
        
Programming in 
Arduino 
        
Sensors         
 
 
Were you aware of the e-textbook available for your use? http://users.wpi.edu/~RBE1001book/ 
 Yes 
 No 
 
Did you Bookmark/Favorite the e-textbook in your web browser? http://users.wpi.edu/~RBE1001book/ 
 Yes 
 No 
 
How many days per week did you use the e-textbook on each of the following devices? Please move the slider and 
drag to 0 if you wish to indicate an answer of 0. 
______ Laptop 
______ Desktop (Personal or school) 
______ Smart phone 
______ Tablet/e-Reader 
______ Overall usage on all devices 
 
What did you use the e-textbook for in this course? Check all that apply. 
 Labs 
 Homework 
 Studying for Assessments 
 Reading for Understanding 
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What motivated you to use the e-textbook? Check all that apply. DO NOT answer if you didn't use the e-textbook. 
 Reading for my own understanding 
 I felt obligated to use it 
 Material could be on a quiz/test 
 
How often did you use the concept questions at the end of each chapter of the e-textbook? DO NOT answer if you 
did not use the e-textbook. 
 Every time I used the e-textbook 
 Most of the times I used the e-textbook 
 Very few of the times I used the e-textbook 
 I never used them 
 
Please rate the following aspects of the e-textbook. DO NOT answer if you didn't use the e-textbook. 
 Strongly Dissatisfied Somewhat 
Dissatisfied 
Somewhat Satisfied Strongly Satisfied 
Attractiveness of 
layout 
        
Ease of use         
Helpfulness of 
content 
        
Course coverage         
Concept questions         
 
 
Compared to a physical textbook, how does the e-textbook as a whole compare? DO NOT answer if you didn't use 
the e-textbook. 
 Worse About the Same Better 
Attractiveness of layout       
Ease of use       
Concept questions       
Convenience       
 
 
Please rate the helpfulness of the individual e-textbook chapters. Only answer for the chapters that you DID use. If 
you didn't use the e-textbook at all, DO NOT answer. 
 Strongly Dissatisfied Somewhat 
Dissatisfied 
Somewhat Satisfied Strongly Satisfied 
Power 
Transmissions 
        
Circuits         
Programming         
Sensors         
State Programming         
 
 
Is there anything that wasn't in the e-textbook that you would've liked to see? 
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Did you have any trouble with the design of your final project? 
 Yes, I/we had a lot of trouble 
 Yes, I/we had a little trouble 
 No 
 
Would have liked a guide on robot design for the final project? This would include examples of robot designs that did 
and did not work, and why. 
 Yes 
 No 
 
Will you refer to the e-textbook in future RBE courses? 
 Yes 
 No 
 
If you answered no, why? Check all that apply. 
 I am not taking future RBE courses. 
 I disliked the book/I did not find the book helpful. 
 I never used the book. 
 
Rank the order in which you sought out help on assignments (HW, labs) IN THIS CLASS. Click and drag to rate. First 
choice on top, last choice on bottom. 
______ e-Textbook 
______ TA 
______ Professor 
______ Google 
______ SA/Another student/Friend 
 
Rank the order in which you sought out help on concepts (test results, understanding of material) IN THIS CLASS. 
Click and drag to rate. First choice on top, last choice on bottom. 
______ e-Textbook 
______ TA 
______ Professor 
______ Google 
______ SA/Another student/Friend 
 
At this point in the course, are you more concerned about understanding a topic, or getting a good grade? Please be 
honest - information is not disclosed! 
 Understanding 
 Grade 
 Understanding, but I would be bothered if I received a poor grade 
 Prefer not to answer 
 
What did you use myWPI for in this course? Check all that apply. 
 Homework Assignments 
 Supplementary/Extra Materials 
 Grades 
 Discussion Board 
 Reviewing Lecture Material 
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Compared to regular lectures, how satisfied were you with the Inverted Lectures? (Activities done in class, lecture 
material learned out of class) 
 Strongly Dissatisfied 
 Somewhat Dissatisfied 
 Somewhat Satisfied 
 Strongly Satisfied 
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C Survey 3 Report 
Last Modified: 04/07/2015 
1.  Please mark how satisfied you were with each part of this class: 
 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 Labs 3.85% 3.85% 50.00% 42.31% 26 3.31 
2 Homework 4.00% 16.00% 56.00% 24.00% 25 3.00 
3 Quizzes/Tests 4.00% 8.00% 44.00% 44.00% 25 3.28 
4 Lectures 4.00% 24.00% 44.00% 28.00% 25 2.96 
5 Final Project 0.00% 8.00% 52.00% 40.00% 25 3.32 
6 
Overall 
Course 
0.00% 4.00% 56.00% 40.00% 25 3.36 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 Labs 1 1 13 11 26 3.31 
2 Homework 1 4 14 6 25 3.00 
3 Quizzes/Tests 1 2 11 11 25 3.28 
4 Lectures 1 6 11 7 25 2.96 
5 Final Project 0 2 13 10 25 3.32 
6 
Overall 
Course 
0 1 14 10 25 3.36 
 
Statistic Labs Homework Quizzes/Tests Lectures Final Project 
Overall 
Course 
Min Value 1 1 1 1 2 2 
Max Value 4 4 4 4 4 4 
Mean 3.31 3.00 3.28 2.96 3.32 3.36 
Variance 0.54 0.58 0.63 0.71 0.39 0.32 
Standard 
Deviation 
0.74 0.76 0.79 0.84 0.63 0.57 
Total 
Responses 
26 25 25 25 25 25 
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2.  Please mark how satisfied you were with course coverage in these areas: 
 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
DC Motors and 
Power 
Transmissions 
0.00% 3.85% 34.62% 61.54% 26 3.58 
2 
Kinematics/Forces 
(e.g. Forces, 
FBD's) 
0.00% 15.38% 30.77% 53.85% 26 3.38 
3 
Ohm's Law and 
Intro to Circuits 
0.00% 11.54% 46.15% 42.31% 26 3.31 
4 
Programming in 
Arduino 
15.38% 30.77% 26.92% 26.92% 26 2.65 
5 Sensors 3.85% 15.38% 50.00% 30.77% 26 3.08 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
DC Motors and 
Power 
Transmissions 
0 1 9 16 26 3.58 
2 
Kinematics/Forces 
(e.g. Forces, 
FBD's) 
0 4 8 14 26 3.38 
3 
Ohm's Law and 
Intro to Circuits 
0 3 12 11 26 3.31 
4 
Programming in 
Arduino 
4 8 7 7 26 2.65 
5 Sensors 1 4 13 8 26 3.08 
 
Statistic 
DC Motors and 
Power 
Transmissions 
Kinematics/Forces 
(e.g. Forces, 
FBD's) 
Ohm's Law and 
Intro to Circuits 
Programming in 
Arduino 
Sensors 
Min Value 2 2 2 1 1 
Max Value 4 4 4 4 4 
Mean 3.58 3.38 3.31 2.65 3.08 
Variance 0.33 0.57 0.46 1.12 0.63 
Standard 
Deviation 
0.58 0.75 0.68 1.06 0.80 
Total 
Responses 
26 26 26 26 26 
 
152 
 
3.  Were you aware of the e-textbook available for your use?http://users.wpi.edu/~RBE1001book/ 
# Answer  
 
Response % 
1 Yes   
 
26 100.00% 
2 No  
 
0 0.00% 
 Total  26 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 1 
Mean 1.00 
Variance 0.00 
Standard Deviation 0.00 
Total Responses 26 
 
4.  Did you Bookmark/Favorite the e-textbook in your web browser?http://users.wpi.edu/~RBE1001book/ 
 
 
# Answer  
 
Response % 
1 Yes   
 
7 26.92% 
2 No   
 
19 73.08% 
 Total  26 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.73 
Variance 0.20 
Standard Deviation 0.45 
Total Responses 26 
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5.  How many days per week did you use the e-textbook on each of the following devices?Please move the 
slider and drag to 0 if you wish to indicate an answer of 0. 
 
 
# Answer Min Value Max Value 
Average 
Value 
Standard 
Deviation 
Responses 
1 Laptop 0.00 7.00 1.75 1.83 20 
2 
Desktop 
(Personal or 
school) 
0.00 2.00 0.58 0.67 12 
3 Smart phone 0.00 7.00 1.22 2.33 9 
4 
Tablet/e-
Reader 
0.00 7.00 1.20 2.39 10 
5 
Overall usage 
on all devices 
0.00 5.00 2.29 1.61 17 
 
Statistic Value 
Total Responses 21 
 
6.  What did you use the e-textbook for in this course?Check all that apply. 
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# Answer  
 
Response % 
1 Labs   
 
2 11.11% 
2 Homework   
 
15 83.33% 
3 
Studying for 
Assessments 
  
 
12 66.67% 
4 
Reading for 
Understanding 
  
 
10 55.56% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Total Responses 18 
 
7.  What motivated you to use the e-textbook?Check all that apply. DO NOT answer if you didn't use the e-
textbook. 
 
 
# Answer  
 
Response % 
1 
Reading for my 
own 
understanding 
  
 
13 76.47% 
2 
I felt obligated to 
use it 
  
 
3 17.65% 
3 
Material could be 
on a quiz/test 
  
 
11 64.71% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Total Responses 17 
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8.  How often did you use the concept questions at the end of each chapter of the e-textbook?DO NOT 
answer if you did not use the e-textbook. 
 
 
# Answer  
 
Response % 
1 
Every time I 
used the e-
textbook 
  
 
3 16.67% 
2 
Most of the 
times I used the 
e-textbook 
  
 
4 22.22% 
3 
Very few of the 
times I used the 
e-textbook 
  
 
6 33.33% 
4 
I never used 
them 
  
 
5 27.78% 
 Total  18 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Mean 2.72 
Variance 1.15 
Standard Deviation 1.07 
Total Responses 18 
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9.  Please rate the following aspects of the e-textbook.DO NOT answer if you didn't use the e-textbook. 
 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
Attractiveness 
of layout 
0.00% 18.75% 50.00% 31.25% 16 3.13 
2 Ease of use 0.00% 0.00% 33.33% 66.67% 15 3.67 
3 
Helpfulness 
of content 
12.50% 12.50% 56.25% 18.75% 16 2.81 
4 
Course 
coverage 
6.25% 43.75% 25.00% 25.00% 16 2.69 
5 
Concept 
questions 
6.67% 20.00% 53.33% 20.00% 15 2.87 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
Attractiveness 
of layout 
0 3 8 5 16 3.13 
2 Ease of use 0 0 5 10 15 3.67 
3 
Helpfulness 
of content 
2 2 9 3 16 2.81 
4 
Course 
coverage 
1 7 4 4 16 2.69 
5 
Concept 
questions 
1 3 8 3 15 2.87 
 
Statistic 
Attractiveness of 
layout 
Ease of use 
Helpfulness of 
content 
Course 
coverage 
Concept 
questions 
Min Value 2 3 1 1 1 
Max Value 4 4 4 4 4 
Mean 3.13 3.67 2.81 2.69 2.87 
Variance 0.52 0.24 0.83 0.90 0.70 
Standard 
Deviation 
0.72 0.49 0.91 0.95 0.83 
Total Responses 16 15 16 16 15 
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10.  Compared to a physical textbook, how does the e-textbook as a whole compare?DO NOT answer if you 
didn't use the e-textbook. 
 
 
# Question Worse 
About the 
Same 
Better 
Total 
Responses 
Mean 
1 
Attractiveness 
of layout 
12.50% 43.75% 43.75% 16 2.31 
2 Ease of use 12.50% 31.25% 56.25% 16 2.44 
3 
Concept 
questions 
6.67% 80.00% 13.33% 15 2.07 
4 Convenience 12.50% 37.50% 50.00% 16 2.38 
 
# Question Worse 
About the 
Same 
Better 
Total 
Responses 
Mean 
1 
Attractiveness 
of layout 
2 7 7 16 2.31 
2 Ease of use 2 5 9 16 2.44 
3 
Concept 
questions 
1 12 2 15 2.07 
4 Convenience 2 6 8 16 2.38 
 
Statistic 
Attractiveness of 
layout 
Ease of use Concept questions Convenience 
Min Value 1 1 1 1 
Max Value 3 3 3 3 
Mean 2.31 2.44 2.07 2.38 
Variance 0.50 0.53 0.21 0.52 
Standard Deviation 0.70 0.73 0.46 0.72 
Total Responses 16 16 15 16 
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11.  Please rate the helpfulness of the individual e-textbook chapters.Only answer for the chapters that you 
DID use. If you didn't use the e-textbook at all, DO NOT answer. 
 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
Power 
Transmissions 
9.09% 18.18% 36.36% 36.36% 11 3.00 
2 Circuits 0.00% 18.18% 81.82% 0.00% 11 2.82 
3 Programming 0.00% 37.50% 62.50% 0.00% 8 2.63 
4 Sensors 0.00% 7.69% 61.54% 30.77% 13 3.23 
5 
State 
Programming 
11.11% 11.11% 77.78% 0.00% 9 2.67 
 
# Question 
Strongly 
Dissatisfied 
Somewhat 
Dissatisfied 
Somewhat 
Satisfied 
Strongly 
Satisfied 
Total 
Responses 
Mean 
1 
Power 
Transmissions 
1 2 4 4 11 3.00 
2 Circuits 0 2 9 0 11 2.82 
3 Programming 0 3 5 0 8 2.63 
4 Sensors 0 1 8 4 13 3.23 
5 
State 
Programming 
1 1 7 0 9 2.67 
 
Statistic 
Power 
Transmissions 
Circuits Programming Sensors 
State 
Programming 
Min Value 1 2 2 2 1 
Max Value 4 3 3 4 3 
Mean 3.00 2.82 2.63 3.23 2.67 
Variance 1.00 0.16 0.27 0.36 0.50 
Standard 
Deviation 
1.00 0.40 0.52 0.60 0.71 
Total Responses 11 11 8 13 9 
 
12.  Is there anything that wasn't in the e-textbook that you would've liked to see? 
Text Response 
more information in each of the sections, it would be hard to do hw with the textbook 
a few more basics of programming 
More concepts 
Pneumatics 
Static Analysis 
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Statistic Value 
Total Responses 5 
 
13.  Did you have any trouble with the design of your final project? 
 
 
# Answer  
 
Response % 
1 
Yes, I/we had a 
lot of trouble 
  
 
8 33.33% 
2 
Yes, I/we had a 
little trouble 
  
 
14 58.33% 
3 No   
 
2 8.33% 
 Total  24 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 1.75 
Variance 0.37 
Standard Deviation 0.61 
Total Responses 24 
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14.  Would have liked a guide on robot design for the final project?This would include examples of robot 
designs that did and did not work, and why. 
 
 
# Answer  
 
Response % 
1 Yes   
 
19 82.61% 
2 No   
 
4 17.39% 
 Total  23 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.17 
Variance 0.15 
Standard Deviation 0.39 
Total Responses 23 
 
15.  Will you refer to the e-textbook in future RBE courses? 
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# Answer  
 
Response % 
1 Yes   
 
21 91.30% 
2 No   
 
2 8.70% 
 Total  23 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 2 
Mean 1.09 
Variance 0.08 
Standard Deviation 0.29 
Total Responses 23 
 
16.  If you answered no, why?Check all that apply. 
 
 
# Answer  
 
Response % 
1 
I am not taking 
future RBE 
courses. 
  
 
1 33% 
2 
I disliked the 
book/I did not 
find the book 
helpful. 
  
 
1 33% 
3 
I never used the 
book. 
  
 
1 33% 
 Total  3 100% 
 
Statistic Value 
Min Value 1 
Max Value 3 
Mean 2.00 
Variance 1.00 
Standard Deviation 1.00 
Total Responses 3 
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17.  Rank the order in which you sought out help on assignments (HW, labs) IN THIS CLASS.Click and drag 
to rate. First choice on top, last choice on bottom. 
 
 
 
 
# Answer 1 2 3 4 5 
Total 
Responses 
1 e-Textbook 12.50% 20.83% 8.33% 25.00% 33.33% 24 
2 TA 8.33% 12.50% 50.00% 25.00% 4.17% 24 
3 Professor 4.17% 16.67% 25.00% 12.50% 41.67% 24 
4 Google 54.17% 8.33% 8.33% 25.00% 4.17% 24 
5 
SA/Another 
student/Friend 
20.83% 41.67% 8.33% 12.50% 16.67% 24 
 Total 24 24 24 24 24 - 
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# Answer 1 2 3 4 5 
Total 
Responses 
1 e-Textbook 3 5 2 6 8 24 
2 TA 2 3 12 6 1 24 
3 Professor 1 4 6 3 10 24 
4 Google 13 2 2 6 1 24 
5 
SA/Another 
student/Friend 
5 10 2 3 4 24 
 Total 24 24 24 24 24 - 
 
Statistic e-Textbook TA Professor Google 
SA/Another 
student/Friend 
Min Value 1 1 1 1 1 
Max Value 5 5 5 5 5 
Mean 3.46 3.04 3.71 2.17 2.63 
Variance 2.17 0.91 1.69 2.06 1.98 
Standard 
Deviation 
1.47 0.95 1.30 1.43 1.41 
Total Responses 24 24 24 24 24 
 
18.  Rank the order in which you sought out help on concepts (test results, understanding of material) IN 
THIS CLASS.Click and drag to rate. First choice on top, last choice on bottom. 
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# Answer 1 2 3 4 5 
Total 
Responses 
1 e-Textbook 11.11% 16.67% 22.22% 22.22% 27.78% 18 
2 TA 16.67% 27.78% 33.33% 16.67% 5.56% 18 
3 Professor 22.22% 16.67% 11.11% 22.22% 27.78% 18 
4 Google 33.33% 11.11% 5.56% 33.33% 16.67% 18 
5 
SA/Another 
student/Friend 
16.67% 27.78% 27.78% 5.56% 22.22% 18 
 Total 18 18 18 18 18 - 
 
# Answer 1 2 3 4 5 
Total 
Responses 
1 e-Textbook 2 3 4 4 5 18 
2 TA 3 5 6 3 1 18 
3 Professor 4 3 2 4 5 18 
4 Google 6 2 1 6 3 18 
5 
SA/Another 
student/Friend 
3 5 5 1 4 18 
 Total 18 18 18 18 18 - 
 
Statistic e-Textbook TA Professor Google 
SA/Another 
student/Friend 
Min Value 1 1 1 1 1 
Max Value 5 5 5 5 5 
Mean 3.39 2.67 3.17 2.89 2.89 
Variance 1.90 1.29 2.50 2.58 1.99 
Standard 
Deviation 
1.38 1.14 1.58 1.60 1.41 
Total Responses 18 18 18 18 18 
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19.  At this point in the course, are you more concerned about understanding a topic, or getting a good 
grade?Please be honest - information is not disclosed! 
 
 
# Answer  
 
Response % 
1 Understanding   
 
2 8.33% 
2 Grade   
 
7 29.17% 
3 
Understanding, 
but I would be 
bothered if I 
received a poor 
grade 
  
 
14 58.33% 
4 
Prefer not to 
answer 
  
 
1 4.17% 
 Total  24 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Mean 2.58 
Variance 0.51 
Standard Deviation 0.72 
Total Responses 24 
 
166 
 
20.  What did you use myWPI for in this course? Check all that apply. 
 
 
# Answer  
 
Response % 
1 
Homework 
Assignments 
  
 
24 100.00% 
2 
Supplementary/Extra 
Materials 
  
 
17 70.83% 
3 Grades   
 
24 100.00% 
4 Discussion Board   
 
7 29.17% 
5 
Reviewing Lecture 
Material 
  
 
18 75.00% 
 
Statistic Value 
Min Value 1 
Max Value 5 
Total Responses 24 
 
21.  Compared to regular lectures, how satisfied were you with the Inverted Lectures?(Activities done in 
class, lecture material learned out of class) 
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# Answer  
 
Response % 
1 
Strongly 
Dissatisfied 
  
 
4 15.38% 
2 
Somewhat 
Dissatisfied 
  
 
5 19.23% 
3 
Somewhat 
Satisfied 
  
 
13 50.00% 
4 
Strongly 
Satisfied 
  
 
4 15.38% 
 Total  26 100.00% 
 
Statistic Value 
Min Value 1 
Max Value 4 
Mean 2.65 
Variance 0.88 
Standard Deviation 0.94 
Total Responses 26 
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Appendix D - Margins of Error for all Surveys 
B-Term MOE (N = 60) 
 
C-Term MOE (N = 45) 
# of Respondents MOE (%) 
 
# of Respondents MOE (%) 
1 84.41926 
 
1 85.20085 
2 59.18539 
 
2 59.55755 
3 47.90627 
 
3 48.05976 
4 41.12250 
 
4 41.12250 
5 36.45121 
 
5 36.32977 
6 32.97136 
 
6 32.74721 
7 30.24158 
 
7 29.92681 
8 28.02027 
 
8 27.62317 
9 26.16251 
 
9 25.68903 
10 24.57540 
 
10 24.02988 
11 23.19622 
 
11 22.58192 
12 21.98091 
 
12 21.30022 
13 20.89743 
 
13 20.15213 
14 19.92189 
 
14 19.11325 
15 19.03602 
 
15 18.16489 
16 18.22561 
 
16 17.29246 
17 17.47935 
 
17 16.48437 
18 16.78820 
 
18 15.73125 
19 16.14473 
 
19 15.02545 
20 15.54285 
 
20 14.36060 
21 14.97746 
 
21 13.73136 
22 14.44429 
 
22 13.13319 
23 13.93967 
 
23 12.56218 
24 13.46050 
 
24 12.01494 
25 13.00408 
 
25 11.48848 
26 12.56807 
 
26 10.98014 
27 12.15041 
 
27 10.48750 
28 11.74929 
 
28 10.00837 
29 11.36312 
 
29 9.54067 
30 10.99046 
 
30 9.08245 
31 10.63001 
 
31 8.63179 
32 10.28063 
 
32 8.18681 
33 9.94124 
   34 9.61088 
   35 9.28863 
   36 8.97367 
   37 8.66520 
   38 8.36248 
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Appendix E - Additional Statistics 
 
Minimum Margin of Error for Given Confidence Levels 
Most conventional standard use a 95% or higher confidence level to assert statistical significance of 
results. However, observing very high margins of error doing so, the IQP advisor agreed that a 90% 
confidence level would be more realistic. 
 
95% Confidence 
B Survey 1: 38/60 responses. ±9.708% MOE 
B Survey 2: 24/60 responses. ±15.63% MOE 
B Survey 3: 35/60 responses. ±10.79% MOE 
C Survey 1: 32/45 responses. ±9.417% MOE 
C Survey 2: 23/45 responses. ±14.45% MOE 
C Survey 3: 27/45 responses. ±12.07% MOE 
 
90% Confidence 
B Survey 1: 38/60 responses. ±8.148% MOE 
B Survey 2: 24/60 responses. ±13.12% MOE 
B Survey 3: 35/60 responses. ±9.050% MOE 
C Survey 1: 32/45 responses. ±7.903% MOE 
C Survey 2: 23/45 responses. ±12.13% MOE 
C Survey 3: 27/45 responses. ±10.13% MOE 
 
85% Confidence 
B Survey 1: 38/60 responses. ±7.130% MOE 
B Survey 2: 24/60 responses. ±11.48% MOE 
B Survey 3: 35/60 responses. ±7.920% MOE 
C Survey 1: 32/45 responses. ±6.916% MOE 
C Survey 2: 23/45 responses. ±10.62% MOE 
C Survey 3: 27/45 responses. ±8.860% MOE 
 
80% Confidence 
B Survey 1: 38/60 responses. ±6.348% MOE 
B Survey 2: 24/60 responses. ±10.22% MOE 
B Survey 3: 35/60 responses. ±7.051% MOE 
C Survey 1: 32/45 responses. ±6.158% MOE 
C Survey 2: 23/45 responses. ±9.449% MOE 
C Survey 3: 27/45 responses. ±7.888% MOE 
 
The following information comes from the MA 2611 course at WPI, with a few supporting sources from 
the Internet. It regards the more formal calculation of confidence intervals and statistical significance of 
results. The Air University Sampling and Surveying Handbook method described previously is simpler 
and better for a qualitative-style analysis of data. 
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T-Test 
http://docs.statwing.com/examples-and-definitions/t-test/ 
“A t-test asks whether a difference between two groups’ averages is unlikely to have occurred because 
of random chance in sample selection. A difference is more likely to be meaningful and “real” if 
(1) the difference between the averages is large, 
(2) the sample size is large, and 
(3) responses are consistently close to the average values and not widely spread out (the standard 
deviation is low).” 
 
http://www.britannica.com/EBchecked/topic/569907/Students-t-test 
Single mean compared to a known population mean: 
Tobserved = (x - μ) / (s/n) 
 
T = T-value 
x = Sample mean 
μ = Population mean 
s = Sample standard deviation (Standard error) 
n = Sample size 
 
http://www.isixsigma.com/tools-templates/hypothesis-testing/making-sense-two-sample-t-test/ 
http://www.itl.nist.gov/div898/handbook/eda/section3/eda353.htm 
Two means compared in an unpaired t-test (Paired means that the values in the samples correspond 
one-to-one): 
 
Tobserved = (X1-X2) / (sp1/n1+1/n2) 
 
T = T-value 
X1, X2 = Sample means 
n1, n2 = Sample sizes 
sp = Pooled standard error 
s1, s2 = Sample standard errors 
 
sp= [(n1-1)s12 + (n2-1)s22] / (n1+n2-2) 
 
The values differ with only an α% (α = 5% or 0.05, usually) chance of it due to randomness if: 
 
Tobserved > t1-α/2, v 
 
α = significance level (usually 0.05) 
v = degrees of freedom 
 
v =(s12/n1+s22/n2)2 / [(s12/n1)2/(n1-1) + (s22/n2)2/(n2-1)]  
 
Using a t-table, the t-value is matched to a p-value. This is compared to α, to see if the mean differs from 
the null hypothesis, which states that no change has occurred. 
 
Increase over null hypothesis: p = P(T > Tobserved) 
Decrease from null hypothesis: p = P(T < Tobserved) 
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Unsure of direction of change from null hypothesis (two-tailed): p = 2P(T > Tobserved 
 
If p<α, reject null hypothesis. Change has occurred and is statistically significant. 
If p>α, fail to reject null hypothesis. No meaningful change has occurred. 
 
The two-tailed t-test at a significance level α has the same conclusion as a confidence interval with 
confidence level (1-α) 
 
http://www.mentalhealth.com/dis-rs/rs-effect_size.html 
http://graphpad.com/quickcalcs/ttest1.cfm 
 
Confidence Interval for Population Mean 
 
To find a population mean from a sample mean with population std dev unknown (i.e. to estimate the 
population value from a sample value, which are usually means in our survey results): 
 
[X tn-1, (1+L)/2(s/n)] 
 
X = Sample mean 
t = t-distribution (use t-table) 
n = Sample size (Depends on how many people answered the question) 
s = Sample standard deviation (sample error). Usually given in the survey results 
L = Confidence level (0.80, 0.90, 0.95...etc) 
 
Sampling distribution of means of survey results is assumed normal, and simple random sampling was 
used. 
 
Confidence Interval for Population Mean Difference (Y1 - Y2) 
 
To find the difference between two population means from the difference between two sample means: 
 
 Population variances assumed equal: 
 
[Y1 - Y2 tn1+n2-2, (1+L)/2sp2(1/n1 + 1/n2)] 
sp2 = [(n1-1)s12 + (n2-1)s22]/(n1+n2-2) 
 
 If population variances assumed unequal: 
 
[Y1 - Y2 tv, (1+L)/2SE(Y1 - Y2)] 
SE(Y1 - Y2) = s12/n1 + s22/n2 
To find t-value, v [s12/n2 + s22/n2]2 / [(s12/n1)2/(n1-1) + (s22/n2)2/(n2-1)] 
 (Value of v is the largest integer value less than or equal to the above) 
 
L = Confidence level 
Y = Sample means 
n = Sample sizes 
s = Sample std deviations (std errors). Usually given in the survey results. 
t = t-distribution (use t-table) 
172 
 
Sampling distribution of mean difference is assumed normal, simple random sampling was used, and 
samples are independent. 
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Appendix F - Instructor Interview Questions and Notes 
Control Group Interviews (End B Term) [Stafford, Brad, Gennert] 
1. Do you think an e-textbook would be helpful for this course? Why? 
2. What learning objectives do you find hardest to teach students? (Which concepts do students 
struggle most with)? 
3. Have you considered making educational videos for student reference? What are the challenges, 
benefits, drawbacks of making them? 
4. Have you tried making/using extra supplementary materials or alternative lesson plans? How 
has this worked? What was the student reception? Effects on student learning that you have 
noticed? 
5. What do you think a professor/instructor’s responsibility is in regards to textbooks? 
Control Group Stafford Answers 
Is a Book useful? 
Yes. (I didn’t get to record his answer to this one) 
 
What do students struggle with? What is hardest to teach? 
 Have run surveys: answers are unpredictable, everyone has problems with some sections. 
Normal distribution between mechanical, electrical, programming. Two areas that are most "ripe for e-
books" are mechanical or electrical concepts. We have hands-on equipment for programming. Not as 
much supplementary material for mechanical/electrical concepts. Finds "programming area is the 
weakest part of the course" to be accurate. Class has kit where students can try assignments and 
projects to see if they work. Not everyone has had programming. Transmissions are usually messed up 
in final projects. FBD's and motor management are usually done incorrectly. Students do not fully 
appreciate how transmissions effects the rest of the system. Project doesn't really test electrical 
concepts. 
 
Educational Videos 
 Made videos as a joint initiative with Brad Miller. Have video versions of lectures but he doesn't 
like them. Videos were made to a virtual audience. Shorter videos done in multiple takes are better. 
Don't think that lecture captures are a worthwhile effort. Doesn't know why students would be 
interested in watching them unless they didn't go to class - but they don't take much effort. Thinks FIRST 
videos would be effective for RBE 1001 because they were general concepts. Could we try to figure out 
what the tolerance of student attention span as regards to videos?  
 
Supplementary Material/Alternative Lesson Plans 
 Assign homework to help students realize how class material and concepts are all connected. 
Prefers homework that extends what is talked about in class. Goal of getting students to ask questions 
of teaching staff. Always include additional materials to stimulate student interest - not designed to 
enhance learning as much as to get students excited. Examples: interesting robot videos, anecdotes, 
textbooks. In his judgement, average student at WPI does not do anything more than what is necessary 
to meet evaluation criteria. Direct connection between use of supplementary material that is being used 
and use of supplementary material that is not being evaluated. Labs have things that must be completed 
to complete the lab report. Anything done that involves IQP or instructor efforts should have a learning 
effort that could be evaluated.  
Teacher/Instructor Responsibility with Textbooks 
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 Textbook use is a decision by the faculty member. Faculty takes responsibility for accuracy of 
material and other attributes. Textbooks can continue a misconception - if a textbook is incomplete it is 
okay but it can't have inaccurate material.   
Control Group Miller Answers 
Why do you think an e-textbook would be helpful? 
 There isn't a textbook anyway, so it's easier to create something electronic - more dynamic and 
we can change it. And it has the opportunity to be interactive. Would fill a gap created by not having 
reference material. Allows students to study or read in advance.  
What concepts do students struggle with the most? 
 Programming concepts are not as strong as he would like 
 Introduced new kits for students to try assignments at home and practice to see if they were 
correct.  
Educational Videos 
 Would like to see how helpful videos are from student perspective. It's a lot of work to make the 
videos. Graphics and multimedia are more difficult to create but enhance the content. Editing is difficult. 
Supplementary Materials 
 Videos were his thing - not so much anything else.  
Responsibility 
 Often there are textbooks assigned that may not be used in the class or used the best way. 
Instructor should come up with material that should reinforce lecture concepts. Instructor should be 
creating or re-working material in supplementary material to really fit course topics. 
Control Group Gennert Answers 
Would a book have been helpful? 
Yes it would have been helpful and the correct book didn't exist 
 
Difficult learning concepts 
Teaching program design: how to take a complicated programming problem and decompose that so 
that students can write the code - conceptually hardest. Also, the syntax for C and C++ that students 
need to learn. For students who haven't had any programming experience, it is a lot to wrap their heads 
around. 
 
Making/Using Educational videos 
We use them, but Gennert didn't make them. He hasn't made them because of the time commitment. If 
the videos are well done they can be very beneficial - students can view just the parts they want and 
review parts until they get it. Drawbacks are that you have only one chance to get it right.  
 
Extra Supplementary Materials 
Not for RBE 1001. Power points made for lectures and are posted  in advance.  
 
Professor Responsibility 
Faculty's responsibility is getting the best materials available within reason and making sure they are 
appropriate for that courses objectives. Also that the match the general range of abilities of the students 
in the class. Instructor is doing it to the students - it is important that the students learn a lot and get the 
most out of a given course. 
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Test Group Interviews (End C Term) [Stafford, Putnam, Gennert] 
1. Have you noticed any tangible increase in student knowledge in the areas covered by the e-
textbook? Did they seem to do better on clicker quizzes? 
2. What do you like about our e-textbook? (Will help inform future projects) 
3. What do you dislike about our e-textbook? (Will help inform future projects) 
4. Have any students given you feedback on the book? What did they say? 
5. What is your experience in having to provide incentives for materials to be used? On a related 
note, have you noticed whether or not the majority of students use the supplementary 
materials posted on myWPI? 
6. Did you notice more or less students coming to office hours for questions on homework, or did 
they seem to be more independent in their learning? 
7. Is there any other ways you believe supplemental material should be added to the course? If so 
how, and what should be added? 
Test Group Stafford 
Have you noticed any tangible increase in student knowledge in the areas covered by the e-textbook? 
Did they seem to do better on clicker quizzes? 
Probably no overall increase. Sensors was enabled by the chapter - students did well but it is not 
comparable for any other quizzes. Test scores are not significantly different  
 
What do you like about our e-textbook? (Will help inform future projects) 
Gives people who are reading-oriented an option other than watching videos. Appeals to a different 
character of learner. It is an on-demand system - learners are not compelled to be at the pace of the 
video but rather they go at their own pace 
 
What do you dislike about our e-textbook? (Will help inform future projects) 
E-book chapters are not a substitute for the lectures - they need to be more comprehensive. Would 
prefer more interactivity in order to make it more interactive. Need better peer reviews of chapters. 
Having sources would be good. Having a “reviewed by” section at the beginning of the e-textbook. 
 
Have any students given you feedback on the book? What did they say? 
Most students agreed that the book prepared them for the clicker quiz. Otherwise no further feedback. 
 
What is your experience in having to provide incentives for materials to be used? On a related note, 
have you noticed whether or not the majority of students use the supplementary materials posted on 
myWPI? 
This is still a new idea from the students - many students are not expected for there to be 
supplementary materials other than lecture notes. Incentives work really well. It directs students to look 
at different supplementary materials. Believes that students will not read a text unless there is a reason 
to do it. 90+% use of  the videos - only available through the syllabus.  
 
Did you notice more or less students coming to office hours for questions on homework, or did they 
seem to be more independent in their learning? 
Least number of students coming to office hours even for points back on quizzes.  
 
Is there any other ways you believe supplemental material should be added to the course? If so how, 
and what should be added? 
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Most useful would be old quizzes or old homework solutions. Anything that can increase fundamental 
knowledge would be good.  
Test Group Putnam Answers 
How did you develop your e-textbook? 
He did audio recordings of lectures in previous terms. He used a speech to text program to get a 
transcript and then edited it down to the essential stuff. He gave the transcript to the IQP group and 
they placed the text in webpages. They created some graphics and other elements as well as found links 
to supplementary materials. Hosted the book in a series of webpages. 
 
How have you gotten students to use your e-textbook? 
Students really didn’t use the book. No incentives were provided and there really wasn’t any assigned or 
required reading from it. Prof. believed that it wouldn’t be appropriate to require any readings from an 
incomplete book.  
 
Have you tracked the usage of your e-textbook? What trends have you noticed? 
Didn’t really track usage at all. Based on their basic usage tracking, views and book usage were 
extremely low. 
Test Group Gennert Answers 
Have you noticed any tangible increase in student knowledge in the areas covered by the e-textbook? 
Yes. Clicker quizzes result in students knowing more stuff 
What do you like about our e-textbook? (Will help inform future projects) 
Material is from a student point of view and addresses issues that students have. Approaches material 
like students from the audience 
What do you dislike about our e-textbook? (Will help inform future projects) 
Contains student misperceptions. Differs in emphasis from what Professor wants to talk about/teach. 
Some of the material was incorrect or imprecise. Matters of judgement also differ from professor 
perceptions.  
Have any students given you feedback on the book? What did they say? 
Has not received any feedback 
What is your experience in having to provide incentives for materials to be used? On a related note, 
have You noticed whether or not the majority of students use the supplementary materials posted on 
myWPI? 
Clickers are good incentive - students used supplementary materials assigned when they knew there 
was going to be a clicker quiz. Students are good at reading material when they are told that is 
important/needed. Students have to see why it is important (i.e. how reading it will affect them). They 
have some supplementary materials posted but isn’t sure if students are using them. Blackboard isn’t 
very good.  
Did you notice more or less students coming to office hours for questions on homework, or did they 
seem to be more independent in their learning? 
About the same amount of students coming. Question level was about the same, as well. 
Is there any other ways you believe supplemental material should be added to the course? If so how, 
and what should be added? 
E-textbook is a good way to organize it. Suggests having the videos as part of the e-book. Really stresses 
having the animations and interactivity as part of all chapters of the e-textbook. 
Other thought: if people are going to develop more content it would help if they were to sit in on the 
lectures for that material.  
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Appendix G - Grades Data 
 
Data is truncated – check RBE 1001 course records for B 2014 and C 2015 for full grades data 
6.1 B Term 
Clicker Quiz Total Grade ME EE CS 
15 3.71% NR 0.00% 0.00% 0.00% 
65 79.88% B 22.67% 46.67% 86.15% 
55 67.62% C 25.33% 23.33% 46.15% 
75 61.75% NR 30.67% 25.00% 50.77% 
75 73.41% C 34.67% 46.67% 78.46% 
  70.29% C 44.00% 75.00% 84.62% 
55 63.49% NR 46.67% 50.00% 75.38% 
80 69.96% C 48.00% 60.00% 66.15% 
55 71.79% C 49.33% 83.33% 72.31% 
75 67.76% C 50.67% 70.00% 96.92% 
  78.90% B 52.00% 81.67% 81.54% 
  78.30% B 53.33% 76.67% 23.08% 
  68.51% C 53.33% 90.00% 67.69% 
  71.12% C 57.33% 65.00% 84.62% 
80 86.76% A 58.67% 100.00% 87.69% 
75 80.16% B 58.67% 85.00% 95.38% 
  65.03% C 60.00% 86.67% 58.46% 
  77.03% B 62.67% 83.33% 72.31% 
  79.39% B 64.00% 86.67% 92.31% 
75 79.41% B 64.00% 85.00% 72.31% 
  88.18% A 65.33% 90.00% 100.00% 
  76.41% B 65.33% 61.67% 87.69% 
  74.27% C 65.33% 68.33% 83.08% 
  79.30% B 65.33% 53.33% 73.85% 
60 82.38% B 66.67% 83.33% 87.69% 
  85.01% A 68.00% 78.33% 81.54% 
90 87.50% A 68.00% 100.00% 93.85% 
  71.13% C 68.00% 31.67% 81.55% 
80 77.89% B 68.00% 100.00% 78.46% 
  86.75% A 69.33% 100.00% 100.00% 
  76.39% B 70.67% 70.42% 78.08% 
80 88.01% A 70.67% 98.33% 100.00% 
  80.29% B 72.00% 85.00% 47.69% 
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85 86.29% A 72.00% 91.67% 72.31% 
80 84.19% B 72.00% 85.00% 100.00% 
  83.79% B 72.00% 100.00% 80.00% 
  87.55% A 72.00% 96.67% 95.38% 
100 93.90% A 77.33% 100.00% 100.00% 
  78.44% B 78.67% 83.33% 96.92% 
  83.51% B 78.67% 98.33% 100.00% 
  76.86% B 78.67% 95.00% 92.31% 
  81.02% B 80.00% 100.00% 96.92% 
85 82.40% B 80.00% 96.67% 63.08% 
  81.79% B 81.33% 81.68% 69.23% 
95 89.15% A 81.33% 95.00% 96.92% 
  88.73% A 81.33% 90.00% 61.54% 
  89.08% A 82.67% 100.00% 89.23% 
95 82.83% B 82.67% 95.00% 67.69% 
  88.02% A 82.67% 100.00% 96.92% 
65 69.43% C 84.00% 91.67% 83.08% 
  84.13% B 85.33% 100.00% 83.08% 
95 94.46% A 89.33% 98.33% 96.92% 
  90.58% A 89.33% 100.00% 84.62% 
75 74.41% C 89.33% 100.00% 72.31% 
  88.51% A 90.67% 100.00% 89.23% 
80 87.49% A 90.67% 100.00% 73.85% 
  90.88% A 93.33% 100.00% 96.92% 
  84.16% B 93.33% 86.67% 93.85% 
  91.17% A 93.33% 100.00% 100.00% 
70 87.98% A 93.33% 100.00% 100.00% 
  89.22% A 96.00% 86.67% 70.77% 
76.92 80.57% A (>85): 21 69.33% 83.54% 81.81% 
    B (75-84): 24       
    C (65-74): 13       
    NR (<64): 2       
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6.2 C Term 
CLICKERS 
(Q4) 
Quiz 
total 
Ken 
Total Grade  ME CS EE 
73.33 88.00 91.5% A 76% 91% 92% 
73.33 87.44 90.2% A 77% 95% 100% 
46.67 77.42 87.0% A 71% 68% 75% 
40.00 82.67 83.9% B 79% 89% 53% 
73.33 83.45 83.9% B 84% 67% 80% 
66.67 71.56 80.4% B 40% 72% 50% 
60.00 88.00 90.2% A 84% 85% 92% 
73.33 83.67 88.9% A 65% 80% 97% 
80.00 83.34 88.1% A 60% 81% 78% 
46.67 79.25 86.7% A 63% 86% 60% 
73.33 87.78 86.6% A 80% 89% 100% 
73.33 79.67 85.1% A 61% 85% 85% 
73.33 93.00 89.0% A 96% 91% 97% 
53.33 92.67 86.7% A 73% 98% 92% 
80.00 89.00 84.9% A 75% 94% 100% 
73.33 83.00 86.9% A 63% 79% 92% 
53.33 91.67 82.9% B 69% 95% 98% 
53.33 68.67 78.9% B 71% 75% 42% 
73.33 78.44 82.6% B 55% 88% 63% 
60.00 76.58 79.7% B 81% 78% 67% 
73.33 92.00 88.1% A 79% 92% 92% 
66.67 67.89 78.8% B 63% 40% 83% 
86.67 89.89 87.1% A 81% 84% 78% 
60.00 89.08 85.7% A 84% 87% 72% 
46.67 84.34 82.7% B 57% 74% 70% 
60.00 69.34 76.3% B 60% 54% 52% 
33.33 89.00 86.5% A 75% 88% 83% 
53.33 87.01 83.4% B 80% 78% 100% 
73.33 73.45 78.9% B 51% 68% 58% 
46.67 74.01 77.1% B 63% 85% 77% 
80.00 93.75 88.0% A 81% 99% 87% 
66.67 88.67 85.3% A 64% 93% 97% 
53.33 85.92 80.8% B 76% 93% 72% 
73.33 67.78 74.1% C 52% 39% 67% 
53.33 82.09 79.3% B 81% 72% 75% 
66.67 72.22 73.4% C 32% 53% 20% 
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80.00 85.34 81.1% B 88% 62% 88% 
73.33 73.44 74.3% C 51% 44% 100% 
53.33 67.67 67.8% C 60% 89% 50% 
46.67 68.67 67.2% C 53% 91% 58% 
46.67 44.89 50.8% NR 43% 45% 23% 
73.33 85.00 73.8% C 56% 91% 85% 
66.67 85.34 72.1% C 75% 76% 88% 
46.67 45.56 51.2% NR 44% 34% 47% 
26.67 8.89 4.9% NR 0% 0% 0% 
62.37% 78.59% 79.18%   66.01% 75.90% 74.07% 
 
  
 
A: 19       
 
  
 
B: 16       
 
  
 
C: 7       
 
  
 
NR: 3       
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Appendix H - Website Usage Data 
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Appendix I - Dates and Clicker Quiz 
 
B Term Dates: Oct 28 - Dec 18, 2014 
B Survey 1: November 5, 2014 
B Survey 2: November 24, 2014 
B Survey 3: December 17, 2014 
 
C Term Dates: Jan 15 - Mar 6, 2015 (Analytics over this time period) 
C Survey 1: January 21, 2015 
C Survey 2: February 11, 2015 
C Survey 3: March 5, 2015 
 
Sensors Clicker Quiz Questions (Developed by IQP) 
1. Which can be either an analog or digital sensor? 
a) A limit switch 
b) An encoder 
c) An IR rangefinder 
 
2. Which is not an application of a Gyro sensor? 
a) To measure angular velocity 
b) Use as a balance sensor 
c) To measure distance traveled by a robot 
 
Students were told about this quiz on February 4, 2015, and the accompanying web traffic 
can be seen beginning on that date. The quiz was on February 5, 2015. 
